SEQUENCE LISTING 

(1) GENERAL INFORMATION 

(i) APPLICANT: Goodman, Corey S. 

Kolodkin, Alex L. 
Matthes, David 
Bentley, David R. 
0 • Connor , Timothy 
(ii) TITLE OF INVENTION: The Semaphorm Gene Family 
(iii) NUMBER OF SEQUENCES : 100 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: SCIENCE & TECHNOLOGY LAW GROUP 

(B) STREET: 268 Bush Street, Suite 3200 

(C) CITY: San Francisco 

(D) STATE: CA 

(E) COUNTRY: USA 

(F) ZIP: 94104 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC comoatible 

(C) OPERATING SYSTEM: PC -DOS/MS -DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.25 
(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/121,713 

(B) FILING DATE: 13 -SEP- 1993 

(C) CLASSIFICATION: 
(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Osman, Richard A. 

(B) REGISTRATION NUMBER: 36,627 

(C) REFERENCE/DOCKET NUMBER: B94-002-1 
(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: {415)343-4341 

(B) TELEFAX: (415) 343-4342 

(C) TELEX: 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..6 

(D) OTHER INFORMATION: /label = SEQ01 

/note= "Xaa denotes D or E at residue #1; Q, K, R, A 
or N at residue #3; and Y, F or V at residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
Xaa Cys Xaa Asn Xaa He 
1 5 

2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: pentide 
(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION: 1. .6 

(D) OTHER INFORMATION: /label = SEQ 02 

/notes "Xaa denotes Q,K,R,A or N at residue #2; 
Y, F or V at residue #4; and R,K,Q or T at residue 



#6" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
Cys Xaa Asn Xaa He Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY : Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label* SEQ03 

/note* "Xaa denotes N or G at residue #4; A,S or N 
at residue #5; Y,F,H or G at residue #6/ and 
K,R,H,N or Q at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
Cys Gly Thr Xaa Xaa Xaa Xaa 
1 5 

INFORMATION FOR SEQ ID NO: 4: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label* SEQ 04 

/note* "Xaa denotes N or G at residue #4; and A,S 
or N at residue #5" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
Cys Gly Thr Xaa Xaa Xaa Xaa Pro 
1 5 

Q (2) INFORMATION FOR SEQ ID NO: 5: 
.rtl (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..10 

(D) OTHER INFORMATION: /label* SEQ 05 

/note* "Xaa denotes N or G at residue #4; and C or 
D at residue #10" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
Cys Gly Thr Xaa Xaa Xaa Xaa Pro Xaa Xaa 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: ammo acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii! MOLECULE TYPE: peptide 




(ix) FEATURE: 

(A) NAME/KEY: Peotide 

(B) LOCATION: 1 ." 13 

(D) OTHER INFORMATION: /label* SEQ06 

/note= "Xaa denotes C or D at residue #10; and Y 
or I at residue #13" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
Cys Gly Thr Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa Xaa Xaa 
15 10 

"(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ 07 

/note* "Xaa denotes R,I,Q or V at residue #1; G or 
A at residue #2; L,V or K at residue #3; C or S at 
residue #4; F or Y at residue #6; and D or N at 
residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
Xaa Xaa Xaa Xaa Pro Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..7 

(D). OTHER INFORMATION: /label- SEQ 08 

/note- "Xaa denotes C or S at residue #1; F or Y 
at residue #3; D or N at residue #4; D,E,R or K at 
residue #6; and H,L or D at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
Xaa Pro Xaa Xaa Pro Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..9 

(D) OTHER INFORMATION: /label- SEQ 09 

/note- "Xaa denotes G or A at residue #3; C or S 
at residue #5; and D or N at residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
Gly Xaa Xaa Xaa Xaa Pre Tyr Xaa Pro 
1 5 



(2) INFORMATION FOR SEQ ID NO: 10: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label= SEQ10 

/note* "Xaa denotes F or Y at residue #2; G or A 
at residue #4; and V,N or A at residue #6" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
Leu Xaa Ser Xaa Thr Xaa Ala 
1 5 

INFORMATION FOR SEQ ID NO: 11: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..9 

(D) OTHER INFORMATION: /label- SEQ 11 

/note* "Xaa denotes F or Y at residue #2; D or E 
at residue #8; and F or Y at residue #9" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
Leu Xaa Ser Xaa Thr Xaa Ala Xaa Xaa 
1 5 

INFORMATION FOR SEQ ID NO: 12: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label- SEQ12 

/note- "Xaa denotes F or Y at residue #1; G or A 
at residue #3; V,N or A at residue #5; D or E at 
residue #7; and F or Y at residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
Xaa Ser Xaa Thr Xaa Ala Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 13: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label* SEQ 13 

/note* "Xaa denotes N or D at residue #2; and A or 
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K at residue #3" 
(xi) SEQUENCE DESCRIPTION: SEC ID NO: 13: 
Leu Xaa Xaa Pro Asn Phe Val 
1 5 

(2) INFORMATION FOR SEQ ID NO: 14: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Phe Phe Phe Arg Glu 
1 5 

INFORMATION FOR SEQ ID NO: 15: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..6 

(D) OTHER INFORMATION: /label- SEQ 15 

/note- "Xaa denotes F or Y at residue #3; and T or 
N at residue #6" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
Phe Phe Xaa Arg Glu Xaa 
1 5 

INFORMATION FOR SEQ ID NO: 16: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION: 1..6 

(D) OTHER INFORMATION: /label- SEQ 16 

/note- "Xaa denotes T or N at residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
Phe Phe Arg Glu Xaa Ala 
1 5 

(2) INFORMATION FOR SEQ ID NO: 17: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..6 

(D) OTHER INFORMATION: /label- SEQ17 

/note- "Xaa denotes F or Y at residue #2; and T or 
N at residue #5" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
Phe Xaa Arg Glu Xaa Ala 
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(2) INFORMATION FOR SEQ ID NO: 18: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..6 

(D) OTHER INFORMATION: /label = SEQ18 

/note* »xaa denotes F or Y at residue #4" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
Tyr Phe Phe Xaa Arg Glu 
1 5 

INFORMATION FOR SEQ ID NO: 19: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..6 

(D) OTHER INFORMATION: /label- SEQ 19 

/note= "Xaa denotes F or Y at residue #1; and F or 
Y at residue #4" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
Xaa Phe Phe Xaa Arg Glu 
1 5 

INFORMATION FOR SEQ ID NO: 20: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ20 

/note- "Xaa denotes F or Y at residue #1; F or Y 
at residue #2; F or Y at residue #3; and T or N at 
residue #6" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20: 
Xaa Xaa Xaa Arg Glu Xaa Ala 
1 5 

(2) INFORMATION FOR SEQ ID NO: 21: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .7 

(D) OTHER INFORMATION: /label- SEQ21 
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/note* n Xaa denotes I or V at residue #1; F or Y 
at residue #2; F or Y at residue #4; and F or Y at 
residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
Xaa Xaa Phe Xaa Xaa Arg Glu 
1 5 

(2) INFORMATION FOR SEQ ID NO: 22: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: / label - SEQ22 

/note= "Xaa denotes K,F or Y at residue #2; F or Y 
at residue #4; F,Y,I or L at residue #5; F,Y,I or 
L at residue #6; and F or Y at residue #7 n 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
Asp Xaa Val Xaa Xaa Xaa Xaa 
1 5 

INFORMATION FOR SEQ ID NO: 23: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label= SEQ23 

/note= "Xaa denotes V or I at residue #1; F or Y 
at residue #2; F,Y,I or L at residue #3; F,Y,I or 
L at residue #4; R or T at residue #6; and T or N 
at residue #8" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Xaa Xaa Xaa Xaa Phe Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 24: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label= SEQ24 

/note= "Xaa denotes V or I at residue #1; F or Y 
at residue #2; F,Y,I or L at residue #3; F,Y,I or 
L at residue #4; F or Y at residue #5; R or T at 
residue #€; E,D or V at residue #7; and T or N at 
residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
1 5 




(2) INFORMATION FOR SEQ ID NO: 25: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ25 

/note* "Xaa denotes F or Y at residue #2/ and C or 
S at residue #5" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
Glu Xaa He Asn Xaa Gly Lys 
1 5 

INFORMATION FOR SEQ ID NO: 26: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ26 

/note* "Xaa denotes F or Y at residue #1; and A,V 
or I at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
Xaa He Asn Cys Gly Lys Xaa 
1 5 

INFORMATION FOR SEQ ID NO: 27: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .7 

(D) OTHER INFORMATION: /label- SEQ27 

/note- "Xaa denotes V or I at residue #2; A or G 
at residue #3; R or Q at residue #4; and V or I at 
residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 
Arg Xaa Xaa Xaa Xaa Cys Lys 
1 5 

(2) INFORMATION FOR SEQ ID NO: 28: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. .9 

(D) OTHER INFORMATION: /label- SEQ28 

/note= »xaa denotes V or I at residue #2; R or Q 




- (2) 



□ 

1*5 2 



at residue #4; and V or I at residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2S: 
Arg Xaa Xaa Xaa Xaa Cys Xaa Xaa Asp 
1 5 

(2) INFORMATION FOR SEQ ID NO: 29: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..13 

(D) OTHER INFORMATION: /label- SEQ29 

/note- "Xaa denotes V,A or I at residue #3; and 
V,A or I at residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
Gly Lys Xaa Xaa Xaa Xaa Arg Xaa Xaa Xaa Xaa Cys Lys 
1 5 10 

(2) INFORMATION FOR SEQ ID NO:30: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 
rf% (B) LOCATION: 1. .7 

*j (B) OTHER INFORMATION: /label- SEQ3 0 

St /note- "Xaa denotes R,K or N at residue #1; T, A or 

^ s at residue #3; T, A or S at residue #4; F,Y or L 

* at residue #5; and K or R at residue #7" 

g (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

SI Xaa Trp Xaa Xaa Xaa Leu Xaa 

n 1 5 

S(2) INFORMATION FOR SEQ ID NO: 31: 
p (i) SEQUENCE CHARACTERISTICS: 

nl (A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label- SEQ31 

/note* "Xaa denotes F or Y at residue #1; K or R 
at residue #3; A or S at residue #4; and N or I at 
residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
Xaa Leu Xaa Xaa Arg Leu Xaa Cys 
1 5 



(2) INFORMATION FOR SEQ ID NO: 32: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: ammo acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..S 

(D) OTHER INFORMATION: /label- SEQ32 

/note- "Xaa denotes N or I at residue #1; I or V 
at residue #4; and P or S at residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
Xaa Cys Ser Xaa Xaa Gly 
1 5 

(2) INFORMATION FOR SEQ ID NO: 33: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..9 

(D) OTHER INFORMATION: /label- SEQ33 

/note- "Xaa denotes T, A or S at residue #2; T,A or 
S at residue #3; F,Y or L at residue #4; and 
A,S,V,I or L at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 
Trp Xaa Xaa Xaa Leu Lys Xaa Xaa Leu 
1 5 

(2) INFORMATION FOR SEQ ID NO: 34: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : s ingl e 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

111 (A) NAME/KEY: Peptide 

n (B) LOCATION: 1..11 

(D) OTHER INFORMATION: /label- SEQ34 
% /note- n Xaa denotes T, A or S at residue #2; and 

T, A or S at residue #3" 
Hi (xi) SEQUENCE DESCRIPTION: SEQ ID NO:34: 

Trp Xaa Xaa Xaa Leu Lys Xaa Xaa Leu Xaa Cys 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 35: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1..11 

(D) OTHER INFORMATION: /label- SEQ3 5 

/note- "Xaa denotes T or S at residue #3" 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
Trp Xaa Xaa Xaa Leu Lys Xaa Xaa Leu Xaa Cys 
1 5 io 



(2) INFORMATION FOR SEQ ID NO: 36: 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ36 

/note- "Xaa denotes F or Y at residue #1; F or Y 
at residue #2; and N or D at residue #3" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
Xaa Xaa Xaa Glu He Gin Ser 
1 5 

INFORMATION FOR SEQ ID NO: 37: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ37 

/note- "Xaa denotes F or Y at residue #1; F or Y 
at residue #3; F or Y at residue #4; F or Y at 
residue #5; and N or D at residue #6" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
Xaa Pro Xaa Xaa Xaa Xaa Glu 
1 5 

INFORMATION FOR SEQ ID NO: 38: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. .7 

(D) OTHER INFORMATION: /label- SEQ38 

/note- "Xaa denotes V, I or L at residue #4; and F 
or Y at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 
Gly Ser Ala Xaa Cys Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 39: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label- SEQ3 9 

/note- "Xaa denotes V, I or L at residue #3; and F 
or Y at residue #6" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:39: 
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Ser Ala Xaa Cys Xaa Xaa Xaa Met 
1 " 5 



(2) INFORMATION FOR SEQ ID NO: 40: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ40 

/note- "Xaa denotes N or A at residue #3; and P or 
A at residue #6" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
Asn Ser Xaa Trp Leu Xaa Val 
1 5 
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(2.) INFORMATION FOR SEQ ID NO: 41: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ41 

/note- "Xaa denotes V,L or I at residue #1; and 
E,D,Y,S or F at residue #3" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 
Xaa Pro Xaa Pro Arg Pro Gly 
1 5 

(2) INFORMATION FOR SEQ ID NO: 42: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..9 

(D) OTHER INFORMATION: /label- SEQ42 

/note- "Xaa denotes V,L or I at residue #1; and R 

or A at residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 
Xaa Pro Xaa Pro Xaa Pro Gly Xaa Cys 



(2) INFORMATION FOR SEQ ID NO: 43: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .8 



(D) OTHER INFORMATION : /label- SEQ43 

/note= "Xaa denotes E,D,Y,S or F at residue #2; 
and T,Q or S at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 
Pro Xaa Pro Arg Pro Gly Xaa Cys 
1 5 

(2) INFORMATION FOR SEQ ID NO: 44: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..6 

(D) OTHER INFORMATION: /label- SEQ44 

/note- "Xaa denotes H,F or Y at residue #3; and A 
or G at residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 
Asp Pro Xaa Cys Xaa Trp 
1 5 

INFORMATION FOR SEQ ID NO: 45: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: G amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..6 

(D) OTHER INFORMATION: /label- SEQ45 

/note- "Xaa denotes H,F or Y at residue #2; and A 
or G at residue #4" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 
Pro Xaa Cys Xaa Trp Asp 
l 5 

r4 (2) INFORMATION FOR SEQ ID NO: 46: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .7 

(D) OTHER INFORMATION: /label- SEQ46 

/note- "Xaa denotes A or G at residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:46: 
Asp Pro Xaa Cys Xaa Trp Asp 
1 5 

(2) INFORMATION FOR SEQ ID NO: 47: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 




(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 
Cys Xaa Xaa Xaa Xaa Asp Pro Xaa Cys Xaa Trp Asp 
15 10 

(2) INFORMATION FOR SEQ ID NO: 48: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:48: 
Cys Xaa Xaa Xaa Asp Pro Xaa Cys Xaa Trp Asp 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 49: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Cys Xaa Xaa Asp Pro Xaa Cys Xaa Trp Asp 
15 10 

INFORMATION FOR SEQ ID NO: 50: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

Cys Xaa Xaa Cys Xaa Xaa Xaa Xaa Asp Xaa Xaa Cys Xaa Trp Asp 
1 5 10 - 15 

INFORMATION FOR SEQ ID NO: 51: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

Cys Xaa Xaa Cys Xaa Xaa Xaa Aso Xaa Xaa Cys Xaa Trp Asp 
15 10 

(2) INFORMATION FOR SEQ ID NO: 52: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 
Cys Xaa Xaa Cys Xaa Xaa Asp Xaa Xaa Cys Xaa Trp Asp 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 53: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2601 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 
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(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 16.. 2331 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 
GGAATTCCCT GCAGC ATG GGC TGG TTA ACT AGG ATT GTC TGT CTT TTC TGG 51 
Met Gly Trp Leu Thr Arg He Val Cys Leu Phe Trp 
15 10 
GGA GTA TTA CTT ACA GCA AGA GCA AAC TAT CAG AAT GGG AAG AAC AAT 99 
"Gly Val Leu Leu Thr Ala Arg Ala Asn Tyr Gin Asn Gly Lys Asn Asn 

15 20 ~ 25 

GTG CCA AGG CTG AAA TTA TCC TAC AAA GAA ATG TTG GAA TCC AAC AAT 147 
Val Pro Arg Leu Lys Leu Ser Tyr Lys Glu Met Leu Glu Ser Asn Asn 

30 35 40 

GTG ATC ACT TTC AAT GGC TTG GCC AAC AGC TCC AGT TAT CAT ACC TTC 195 
Val He Thr Phe Asn Gly Leu Ala Asn Ser Ser Ser Tyr His Thr Phe 
45 50 55 60 

CTT TTG GAT GAG GAA CGG AGT AGG CTG TAT GTT GGA GCA AAG GAT CAC 243 
Leu Leu Asp Glu Glu Arg Ser Arg Leu Tyr Val Gly Ala Lys Asp His 

65 70 75 

ATA TTT TCA TTC GAC CTG GTT AAT ATC AAG GAT TTT CAA AAG ATT GTG 291 
He Phe Ser Phe Asp Leu Val Asn He Lys Asp Phe Gin Lys He Val 

80 85 " 90 

TGG CCA GTA TCT TAC ACC AGA AGA GAT GAA TGC AAG TGG GCT GGA AAA 339 
M* Trp Pro Val Ser Tyr Thr Arg Arg Asp Glu Cys Lys Trp Ala Gly Lys 
Q 95 100 105 

□ GAC ATC CTG AAA GAA TGT GCT AAT TTC ATC AAG GTA CTT AAG GCA TAT 387 
S; Asp He Leu Lys Glu Cys Ala Asn Phe He Lys Val Leu Lys Ala Tyr 

r: no us 120 

2 AAT CAG ACT CAC TTG TAC GCC TGT GGA ACG GGG GCT TTT CAT CCA ATT 435 

01 Asn Gin Thr His Leu Tyr Ala Cys Gly Thr Gly Ala Phe His Pro He 

Ljj 125 130 135 140 

fU TGC ACC TAC ATT GAA ATT GGA CAT CAT CCT GAG GAC AAT ATT TTT AAG 483 

Cys Thr Tyr He Glu He Gly His His Pro Glu Asp Asn lie Phe Lys 
lr 145 150 155 

y CTG GAG AAC TCA CAT TTT GAA AAC GGC CGT GGG AAG AGT CCA TAT GAC 531 
fU Leu Glu Asn Ser His Phe Glu Asn Gly Arg Gly Lys Ser Pro Tyr Asp 
Q 160 165 * 170 

r jg CCT AAG CTG CTG ACA GCA TCC CTT TTA ATA GAT GGA GAA TTA TAC TCT 579 
5 Pro Lys Leu Leu Thr Ala Ser Leu Leu He Asp Gly Glu Leu Tyr Ser 
S 175 180 185 

jy GGA ACT GCA GCT GAT TTT ATG GGG CGA GAC TTT GCT ATC TTC CGA ACT 627 
Gly Thr Ala Ala Asp Phe Met Gly Arg Asp Phe Ala lie Phe Arg Thr 

190 195 200 

CTT GGG CAC CAC CAC CCA ATC AGG ACA GAG CAG CAT GAT TCC AGG TGG 675 
Leu Gly His His His Pro He Arg Thr Glu Gin His Asp Ser Arg Trp 
205 210 215 220 

CTC AAT GAT CCA AAG TTC ATT AGT GCC CAC CTC ATC TCA GAG AGT GAC 723 
Leu Asn Asp Pro Lys Phe He Ser Ala His Leu lie Ser Glu Ser Asp 

225 230 235 

AAT CCT GAA GAT GAC AAA GTA TAC TTT TTC TTC CGT GAA AAT GCA ATA 771 
Asn Pro Glu Asp Asp Lys Val Tyr Phe Phe Phe Arg Glu Asn Ala He 

240 " 245 250 

GAT GGA GAA CAC TCT GGA AAA GCT ACT CAC GCT AGA ATA GGT CAG ATA 819 
Asp Gly Glu His Ser Gly Lys Ala Thr His Ala Arg lie Gly Gin lie 

255 260 265 

TGC AAG AAT GAC TTT GGA GGG CAC AGA AGT CTG GTG AAT AAA TGG ACA 867 
Cys Lys Asn Asp Phe Gly Gly His Arg Ser Leu Val Asn Lys Trp Thr 

270 " 275 280 

ACA TTC CTC AAA GCT CGT CTG ATT TGC TCA GTG CCA GGT CCA AAT GGC 915 
Thr Phe Leu Lys Ala Arg Leu He Cys Ser Val Pro Gly Pro Asn Gly 
285 - 290 * 295 300 

ATT GAC ACT CAT TTT GAT GAA CTG CAG GAT GTA TTC CTA ATG AAC TTT 963 



He Asp Thr His Phe Asp Glu Leu Gin Asp Val Phe Leu Met Asn Phe 

305 310 315 

AAA GAT CCT AAA AAT CCA GTT GTA TAT GGA GTG TTT ACG ACT TCC AGT 1011 
Lys Asp Pro Lys Asn Pro Val Val Tyr Gly Val Phe Thr Thr Ser Ser 

320 325 330 

AAC ATT TTC AAG GGA TCA GCC GTG TGT ATG TAT AGC ATG AGT GAT GTG 1059 
Asn He Phe Lys Gly Ser Ala Val Cys Met Tyr Ser Met Ser Asp Val 

335 340 345 

AGA AGG GTG TTC CTT GGT CCA TAT GCC CAC AGG GAT GGA CCC AAC TAT 1107 
Arg Arg Val Phe Leu Gly Pro Tyr Ala His Arg Asp Gly Pro Asn Tyr 

350 355 360 

CAA TGG GTG CCT TAT CAA GGA AGA GTC CCC TAT CCA CGG CCA GGA ACT 1155 
Gin Trp Val Pro Tyr Gin Gly Arg Val Pro Tyr Pro Arg Pro Gly Thr 
365 370 375 " 380 

TGT CCC AGC AAA ACA TTT GGT GGT TTT GAC TCT ACA AAG GAC CTT CCT 1203 
Cys Pro Ser Lys Thr Phe Gly Gly Phe Asp Ser Thr Lys Asp Leu Pro 

385 390 395 

GAT GAT GTT ATA ACC TTT GCA AGA AGT CAT CCA GCC ATG TAC AAT CCA 1251 
Asp Asp Val He Thr Phe Ala Arg Ser His Pro Ala Met Tyr Asn Pro 

400 405 410 

GTG TTT CCT ATG AAC AAT CGC CCA ATA GTG ATC AAA ACG GAT GTA AAT 1299 
Val Phe Pro Met Asn Asn Arg Pro He Val He Lys Thr Asp Val Asn 

415 420 " 425 

TAT CAA TTT ACA CAA ATT GTC GTA GAC CGA GTG GAT GCA GAA GAT GGA 1347 
. Tyr Gin Phe Thr Gin He Val Val Asp Arg Val Asp Ala Glu Asp Gly 
►* 430 435 440 

p CAG TAT GAT GTT ATG TTT ATC GGA ACA GAT GTT GGG ACC GTT CTT AAA 1395 

O Gin Tyr Asp Val Met Phe He Gly Thr Asp Val Gly Thr Val Leu Lys 

m 445 450 455 460 

Z\ GTA GTT TCA ATT CCT AAG GAG ACT TGG TAT GAT TTA GAA GAG GTT CTG 1443 

.2 Val Val Ser He Pro Lys Glu Thr Trp Tyr Asp Leu Glu Glu Val Leu 

0"^ 465 470 475 

yj CTG GAA GAA ATG ACA GTT TTT CGG GAA CCG ACT GCT ATT TCA GCA ATG 1491 

HI Leu Glu Glu Met Thr Val Phe Arg Glu Pro Thr Ala He Ser Ala Met 

480 485 490 

L GAG CTT TCC ACT AAG CAG CAA CAA CTA TAT ATT GGT TCA ACG GCT GGG 1539 
yjGlu Leu Ser Thr Lys Gin Gin Gin Leu Tyr He Gly Ser Thr Ala Gly 
FU 495 500 505 

□ GTT GCC CAG CTC CCT TTA CAC CGG TGT GAT ATT TAC GGG AAA GCG TGT 1587 
iVal Ala Gin Leu Pro Leu His Arg Cys Asp He Tyr Gly Lys Ala Cys 
'M 510 515 520 

51 GCT GAG TGT TGC CTC GCC CGA GAC CCT TAC TGT GCT TGG GAT GGT TCT 1635 
^ Ala Glu Cys Cys Leu Ala Arg Asp Pro Tyr Cys Ala Trp Asp Gly Ser 
525 530 535 " 540 

GCA TGT TCT CGC TAT TTT CCC ACT GCA AAG AGA CGC ACA AGA CGA CAA 1683 
Ala Cys Ser Arg Tyr Phe Pro Thr Ala Lys Arg Arg Thr Arg Arg Gin 

545 550 • 555 

GAT ATA AGA AAT GGA GAC CCA CTG ACT CAC TGT TCA GAC TTA CAC CAT 1731 
Asp He Arg Asn Gly Asp Pro Leu Thr His Cys Ser Asp Leu His His 

560 565 570 

GAT AAT CAC CAT GGC CAC AGC CCT GAA GAG AGA ATC ATC TAT GGT GTA 1779 
Asp Asn His His Gly His Ser Pro Glu Glu Arg He He Tyr Gly Val 

575 580 585 

GAG AAT AGT AGC ACA TTT TTG GAA TGC AGT CCG AAG TCG CAG AGA GCG 1827 
Glu Asn Ser Ser Thr Phe Leu Glu Cys Ser Pro Lys Ser Gin Arg Ala 

590 595 600 

CTG GTC TAT TGG CAA TTC CAG AGG CGA AAT GAA GAG CGA AAA GAA GAG 1875 
Leu Val Tyr Trp Gin Phe Gin Arg Arg Asn Glu Glu Arg Lys Glu Glu 
605 610 615 620 

ATC AGA GTG GAT GAT CAT ATC ATC AGG ACA GAT CAA GGC CTT CTG CTA 1923 
He Arg Val Asp Asp His lie lie Arg Thr Asp Gin Gly Leu Leu Leu 

625 630 635 

CGT AGT CTA CAA CAG AAG GAT TCA GGC AAT TAC CTC TGC CAT GCG GTG 1971 
Arg Ser Leu Gin Gin Lys Asp Ser Gly Asn Tyr Leu Cys His Ala Val 



640 645 650 

GAA CAT GGG TTC ATA CAA ACT CTT CTT AAG GTA ACC CTG GAA GTC ATT 2019 
Glu His Gly Phe lie Gin Thr Leu Leu Lys Val Thr Leu Glu Val He 

655 660 ~ 665 

GAC ACA GAG CAT TTG GAA GAA CTT CTT CAT AAA GAT GAT GAT GGA GAT 2067 
Asp Thr Glu His Leu Glu Glu Leu Leu His Lys Asp Asp Asp Gly Asp 

670 675 680 

GGC TCT AAG ACC AAA GAA ATG TCC AAT AGC ATG ACA CCT AGC CAG AAG 2115 
Gly Ser Lys Thr Lys Glu Met Ser Asn Ser Met Thr Pro Ser Gin Lys 
. 685 690 695 700 

GTC TGG TAC AGA GAC TTC ATG CAG CTC ATC AAC CAC CCC AAT CTC AAC 2163 
Val Trp Tyr Arg Asp Phe Met Gin Leu He Asn His Pro Asn Leu Asn 

705 710 715 

ACG ATG GAT GAG TTC TGT GAA CAA GTT TGG AAA AGG GAC CGA AAA CAA 2211 
Thr Met Asp Glu Phe Cys Glu Gin Val Trp Lys Arg Asp Arg Lys Gin 

720 725 ~ 730 

CGT CGG CAA AGG CCA GGA CAT ACC CCA GGG AAC AGT AAC AAA TGG AAG 2259 
Arg Arg Gin Arg Pro Gly His Thr Pro Gly Asn Ser Asn Lys Trp Lys 

735 740 745 

CAC TTA CAA GAA AAT AAG AAA GGT AGA AAC AGG AGG ACC CAC GAA TTT 2307 
His Leu Gin Glu Asn Lys Lys Gly Arg Asn Arg Arg Thr His Glu Phe 

750 755 760 

GAG AGG GCA CCC AGG AGT GTC TGAGCTGCAT TACCTCTAGA AACCTCAAAC 2358 
L-i Glu Arg Ala Pro Arg Ser Val 
n 765 770 

if AAGTAGAAAC TTGCCTAGAC AATAACTGGA AAAACAAATG CAATATACAT GAACTTTTTT 2418 
y CATGGCATTA TGTGGATGTT TACAATGGTG GGAAATTCAG CTGAGTTCCA CCAATTATAA 2478 
01 ATTAAATCCA TGAGTAACTT TCCTAATAGG CTTTTTTTTC CTAATACCAC CGGGTTAAAA 2538 
Sj GTAAGAGACA GCTGAACCCT CGTGGAGCCA TTCATACAGG TCCCTATTTA AGGAACGGAA 2598 
01 TTC 2601 

^ (2) INFORMATION FOR SEQ ID NO: 54: 
iW (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 771 amino acids 
Q (B) TYPE: amino acid 

hi (D) TOPOLOGY: linear 

!*S (ii) MOLECULE TYPE: protein 

*J (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 

r-S Met Gly Trp Leu Thr Arg lie Val Cys Leu Phe Trp Gly Val Leu Leu 
□ 1 5 10 15 

py Thr Ala Arg Ala Asn Tyr Gin Asn Gly Lys Asn Asn Val Pro Arg Leu 
20 25 30 

Lys Leu Ser Tyr Lys Glu Met Leu Glu Ser Asn Asn Val He Thr Phe 

35 40 45 

Asn Gly Leu Ala Asn Ser Ser Ser Tyr His Thr Phe Leu Leu Asp Glu 

50 55 60 

Glu Arg Ser Arg Leu Tyr Val Gly Ala Lys Asp His He Phe Ser Phe 
65 70 75 80 

Asp Leu Val Asn He Lys Asp Phe Gin Lys He Val Trp Pro Val Ser 

85 90 ~ 95 

Tyr Thr Arg Arg Asp Glu Cys Lys Trp Ala Gly Lys Asp He Leu Lys 

100 105 110 

Glu Cys Ala Asn Phe He Lys Val Leu Lys Ala Tyr Asn Gin Thr His 

115 120 125 

Leu Tyr Ala Cys Gly Thr Gly Ala Phe His Pro He Cys Thr Tyr He 

130 135 140 

Glu He Gly His His Pro Glu Asp Asn He Phe Lys Leu Glu Asn Ser 
145 150 155 " 160 

His Phe Glu Asn Gly Arg Gly Lys Ser Pro Tyr Asp Pro Lys Leu Leu 

165 170 " 175 

Thr Ala Ser Leu Leu lie Asp Gly Glu Leu Tyr Ser Gly Thr Ala Ala 

180 185 190 

Asp Phe Met Gly Arg Asp Phe Ala He Phe Arg Thr Leu Gly His His 
195 200 205 



His Pro He Arg Thr Glu Gin His Asp Ser Arg Trp Leu Asn Asp Pro 

210 215 220 

Lys Phe He Ser Ala His Leu He Ser Glu Ser Asp Asn Pro Glu Asp 
225 230 235 " 240 

Asp Lys Val Tyr Phe Phe Phe Arg Glu Asn Ala He Asp Gly Glu His 

245 250 * 255 

Ser Gly Lys Ala Thr His Ala Arg He Gly Gin He Cys Lys Asn Asp 

260 265 270 

Phe Gly Gly His Arg Ser Leu Val Asn Lys Trp Thr Thr Phe Leu Lys 

275 280 285 

Ala Arg Leu He Cys Ser Val Pro Gly Pro Asn Gly He Asp Thr His 

290 295 300 

Phe Asp Glu Leu Gin Asp Val Phe Leu Met Asn Phe Lys Asp Pro Lys 
305 310 315 ~ & 320 

Asn Pro Val Val Tyr Gly Val Phe Thr Thr Ser Ser Asn He Phe Lys 

325 330 335 

Gly Ser Ala Val Cys Met Tyr Ser Met Ser Asp Val Arg Arg Val Phe 

340 345 350 

Leu Gly Pro Tyr Ala His Arg Asp Gly Pro Asn Tyr Gin Trp Val Pro 

355 360 365 

Tyr Gin Gly Arg Val Pro Tyr Pro Arg Pro Gly Thr Cys Pro Ser Lys 

370 375 380 

Thr Phe Gly Gly Phe Asp Ser Thr Lys Asp Leu Pro Asp Asp Val He 
385 390 395 ~ *" 400 

Thr Phe Ala Arg Ser His Pro Ala Met Tyr Asn Pro Val Phe Pro Met 
M 405 410 415 

□ Asn Asn Arg Pro He Val He Lys Thr Asp Val Asn Tyr Gin Phe Thr 
fjl 420 425 430 

ey. Gin lie Val Val Asp Arg Val Asp Ala Glu Asp Gly Gin Tyr Asp Val 
a? 435 440 445 

'fl Met Phe lie Gly Thr Asp Val Gly Thr Val Leu Lys Val Val Ser lie 
UJ 450 455 460 

ill Pro Lys Glu Thr Trp Tyr Asp Leu Glu Glu Val Leu Leu Glu Glu Met 
s 465 470 475 480 

fj Thr Val Phe Arg Glu Pro Thr Ala lie Ser Ala Met Glu Leu Ser Thr 
Sri 485 490 495 

•tj Lys Gin Gin Gin Leu Tyr He Gly Ser Thr Ala Gly Val Ala Gin Leu 
£f 500 " 505 " 510 

J5 Pro Leu His Arg Cys Asp lie Tyr Gly Lys Ala Cys Ala Glu Cys Cys 
Q 515 520 525 

rn Leu Ala Arg Asp Pro Tyr Cys Ala Trp Asp Gly Ser Ala Cys Ser Arg 
530 535 540 

Tyr Phe Pro Thr Ala Lys Arg Arg Thr Arg Arg Gin Asp He Arg Asn 
545 550 555 560 

Gly Asp Pro Leu Thr His Cys Ser Asp Leu His His Asp Asn His His 

565 570 ' 575 

Gly His Ser Pro Glu Glu Arg lie lie Tyr Gly Val Glu Asn Ser Ser 

580 585 590 

Thr Phe Leu Glu Cys Ser Pro Lys Ser Gin Arg Ala Leu Val Tyr Trp 

595 600 605 

Gin Phe Gin Arg Arg Asn Glu Glu Arg Lys Glu Glu He Arg Val Asp 

610 615 620 

Asp His lie He Arg Thr Asp Gin Gly Leu Leu Leu Arg Ser Leu Gin 
625 ^ 630 " 635 ~ 640 

Gin Lys Asp Ser Gly Asn Tyr Leu Cys His Ala Val Glu His Gly Phe 

645 " 650 655 

lie Gin Thr Leu Leu Lys Val Thr Leu Glu Val He Asp Thr Glu His 

660 665 670 

Leu Glu Glu Leu Leu His Lys Asp Asp Asp Gly Asp Gly Ser Lys Thr 

675 680 685 

Lys Glu Met Ser Asn Ser Met Thr Pro Ser Gin Lys Val Trp Tyr Arg 

690 695 700 

Asp Phe Met Gin Leu He Asn His Pro Asn Leu Asn Thr Met Asp Glu 
705 710 715 720 



Phe Cys Glu Gin Val Trp Lys Arg Asp Arg Lys Gin Arg Arg Gin Arg 

725 730 735 

Pro Gly His Thr Pro Gly Asn Ser Asn Lys Trp Lys His Leu Gin Glu 

740 * 745 * * * 750 

Asn Lys Lys Gly Arg Asn Arg Arg Thr His Glu Phe Glu Arg Ala Pro 

755 760 765 

Arg Ser Val 
770 



(2) INFORMATION FOR SEQ ID NO: 55: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1332 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: CDNA 
(ix) FEATURE: 

(A) NAME/ KEY: CDS 

(B) LOCATION: 7.. 1329 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 
GGAATA ATG ATG GTA TTA TTA CAT GCT GTA TAC TCT ATA GTC TTT GTA 48 
Met Met Val Leu Leu His Ala Val Tyr Ser He Val Phe Val 
15 10 
. GAT GTT ATA ATC ATA AAA GTA CAG AGG TAT ATC AAC GAT ATT CTA ACT 96 
H Asp Val He He He Lys Val Gin Arg Tyr He Asn Asp He Leu Thr 
Q 15 ^ 20 25 30 

Q CTT GAC ATT TTT TAT TTA TTT AAA ATG ATA CCT TTG TTA TTT ATT TTA 144 
m Leu Asp He Phe Tyr Leu Phe Lys Met He Pro Leu Leu Phe He Leu 
Z\ 35 ' 40 45 

,2 TTC TAT TTT GCT AAC GGT ATC GAA TGG CAT AAG TTT GAA ACG AGT GAA 192 
yi Phe Tyr Phe Ala Asn Gly He Glu Trp His Lys Phe Glu Thr Ser Glu 
iM 50 55 60 

ffj GAA ATA ATT TCT ACT TAC TTA TTA GAC GAC GTA TTA TAC ACG GGT GTT 240 
1 Glu He He Ser Thr Tyr Leu Leu Asp Asp Val Leu Tyr Thr Gly Val 
m 65 70 75 

M AAT GGG GCG GTA TAC ACA TTT TCA AAT AAT AAA CTA AAC AAA ACT GGT 288 
tVAsn Gly Ala Val Tyr Thr Phe Ser Asn Asn Lys Leu Asn Lys Thr Gly 
Q 80 85 90 

;: £ TTA ACT AAT AAT AAT TAT ATA ACA ACA TCT ATA AAA GTA GAG GAT GCG 336 

Leu Thr Asn Asn Asn Tyr lie Thr Thr Ser He Lys Val Glu Asp Ala 
St 95 100 105 110 

ry GAT AAG GAT ACA TTA GTA TGC GGA ACC AAT AAC GGA AAT CCC AAA TGT 384 
Asp Lys Asp Thr Leu Val Cys Gly Thr Asn Asn Gly Asn Pro Lys Cys 

115 * 120 125 

TGG AAA ATA GAC GGT TCA GAC GAC CCA AAA CAT AGA GGT AGA GGA TAC 432 
Trp Lys He Asp Gly Ser Asp Asp Pro Lys His Arg Gly Arg Gly Tyr 

130 135 140 

GCT CCT TAT CAA AAT AGC AAA GTA ACG ATA ATC AGT CAC AAC GGA TGT 480 
Ala Pro Tyr Gin Asn Ser Lys Val Thr He He Ser His Asn Gly Cys 

145 150 155 

GTA CTA TCT GAC ATA AAC ATA TCA AAA GAA GGA ATT AAA CGA TGG AGA 528 
Val Leu Ser Asp He Asn He Ser Lys Glu Gly lie Lys Arg Trp Arg 

160 ~ 165 170 

AGA TTT GAC GGA CCA TGT GGT TAT GAT TTA TAC ACG GCG GAT AAC GTA 576 
Arg Phe Asp Gly Pro Cys Gly Tyr Asp Leu Tyr Thr Ala Asp Asn Val 
175 * 180 185 190 

ATT CCA AAA GAT GGT TTA CGA GGA GCA TTC GTC GAT AAA GAT GGT ACT 624 
He Pro Lys Asp Gly Leu Arg Gly Ala Phe Val Asp Lys Asp Gly Thr 

195 200 205 

TAT GAC AAA GTT TAC ATT CTT TTC ACT GAT ACT ATC GGC TCA AAG AGA 672 
Tyr Asp Lys Val Tyr He Leu Phe Thr Asp Thr He Gly Ser Lys Arg 

210 215 220 

ATT GTC AAA ATT CCG TAT ATA GCA CAA ATG TGC CTA AAC GAC GAA GGT 720 
He Val Lys He Pro Tyr He Ala Gin Met Cys Leu Asn Asp Glu Gly 



fii 



225 230 235 

GGT CCA TCA TCA TTG TCT AGT CAT AGA TGG TCG ACG TTT CTC AAA GTC 768 
Gly Pro Ser Ser Leu Ser Ser His Arg Trp Ser Thr Phe Leu Lys Val 

240 245 250 

GAA TTA GAA TGT GAT ATC GAC GGA AGA AGT TAT AGA CAA ATT ATT CAT 816 
Glu Leu Glu Cys Asp lie Asp Gly Arg Ser Tyr Arg Gin lie lie His 
255 260 " 265 270 

TCT AGA ACT ATA AAA ACA GAT AAT GAT ACG ATA CTA TAT GTA TTC TTC 864 
Ser Arg Thr He Lys Thr Asp Asn Asp Thr He Leu Tyr Val Phe Phe 

275 280 285 

' GAT AGT CCT TAT TCC AAG TCC GCA TTA TGT ACC TAT TCT ATG AAT ACC 912 
Asp Ser Pro Tyr Ser Lys Ser Ala Leu Cys Thr Tyr Ser Met Asn Thr 

290 295 300 

ATT AAA CAA TCT TTT TCT ACG TCA AAA TTG GAA GGA TAT ACA AAG CAA 960 
He Lys Gin Ser Phe Ser Thr Ser Lys Leu Glu Gly Tyr Thr Lys Gin 

305 310 315 

TTG CCG TCG CCA GCC TCT GGT ATA TGT CTA CCA GCT GGA AAA GTT GTT 1008 
Leu Pro Ser Pro Ala Ser Gly He Cys Leu Pro Ala Gly Lys Val Val 

320 325 330 

CCA CAT ACC ACG TTT GAA GTC ATA GAA AAA TAT AAT GTA CTA GAT GAT 1056 
Pro His Thr Thr Phe Glu Val He Glu Lys Tyr Asn Val Leu Asp Asp 
335 340 345 350 

ATT ATA AAG CCT TTA TCT AAC CAA CCT ATC TTC GAA GGA CCG TCT GGT 1104 
lie lie Lys Pro Leu Ser Asn Gin Pro He Phe Glu Gly Pro Ser Gly 

355 360 365 

GTT AAA TGG TTC GAT ATA AAG GAG AAG GAA AAT GAA CAT CGG GAA TAT 1152 
Val Lys Trp Phe Asp He Lys Glu Lys Glu Asn Glu His Arg Glu Tyr 

370 375 380 

AGA ATA TAC TTC ATA AAA GAA AAT TCT ATA TAT TCG TTC GAT ACA AAA 1200 
Arg He Tyr Phe He Lys Glu Asn Ser He Tyr Ser Phe Asp Thr Lys 

385 390 395 

TCT AAA CAA ACT CGT AGC TCG CAA GTC GAT GCG CGA CTA TTT TCA GTA 1248 
Ser Lys Gin Thr Arg Ser Ser Gin Val Asp Ala Arg Leu Phe Ser Val 

400 405 410 

ATG GTA ACT TCG AAA CCG TTA TTT ATA GCA GAT ATA GGG ATA GGA GTA 1296 
Met Val Thr Ser Lys Pro Leu Phe lie Ala Asp He Gly He Gly Val 
415 420 425 430 

GGA ATG CCA CAA ATG AAA AAA ATA CTT AAA ATG TAA 1332 
Gly Met Pro Gin Met Lys Lys lie Leu Lys Met 
435 440 

(2-) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 441 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 
Met Met Val Leu Leu His Ala Val Tyr Ser lie Val Phe Val Asp Val 

1 5 10 .15 

He He lie Lys Val Gin Arg Tyr lie Asn Asp He Leu Thr Leu Asp 

20 25 30 

He Phe Tyr Leu Phe Lys Met lie Pro Leu Leu Phe lie Leu Phe Tyr 

35 40 45 

Phe Ala Asn Gly lie Glu Trp His Lys Phe Glu Thr Ser Glu Glu lie 

50 55 60 

lie Ser Thr Tyr Leu Leu Asp Asp Val Leu Tyr Thr Gly Val Asn Gly 
65 70 75 80 

Ala Val Tyr Thr Phe Ser Asn Asn Lys Leu Asn Lys Thr Gly Leu Thr 

85 90 95 

Asn Asn Asn Tyr He Thr Thr Ser lie Lys Val Glu Asp Ala Asp Lys 

100 105 * 110 

Asp Thr Leu Val Cys Gly Thr Asn Asn Gly Asn Pro Lys Cys Trp Lys 
115 120 125 



He Asr> Gly Ser Asp Asp Pro Lys His Arg Gly Arg Gly Tyr Ala Pro 

13 0 ~ 135 " * 14 0 

Tyr Gin Asn Ser Lys Val Thr He He Ser His Asn Gly Cys Val Leu 
145 150 155 160 

Ser Asd He Asn He Ser Lys Glu Gly He Lys Arg Trp Arg Arg Phe 

165 170 175 

Asp Gly Pro Cys Gly Tyr Asp Leu Tyr Thr Ala Asp Asn Val He Pro 

180 185 " 190 

Lys Asd Gly Leu Arg Gly Ala Phe Val Asp Lys Asp Gly Thr Tyr Asp 

195 200 ** 205 

'Lys Val Tyr He Leu Phe Thr Asp Thr He Gly Ser Lys Arg He Val 

210 215 220 

Lys He Pro Tyr He Ala Gin Met Cys Leu Asn Asp Glu Gly Gly Pro 
225 230 235 240 

Ser Ser Leu Ser Ser His Arg Tro Ser Thr Phe Leu Lys Val Glu Leu 

245 250 255 

Glu Cys Asp He Asp Gly Arg Ser Tyr Arg Gin lie He His Ser Arg 

260 265 " 270 

Thr He Lys Thr Asp Asn Asp Thr He Leu Tyr Val Phe Phe Asp Ser 

275 280 * 285 

Pro Tyr Ser Lys Ser Ala Leu Cys Thr Tyr Ser Met Asn Thr He Lys 

290 295 " 300 

Gin Ser Phe Ser Thr Ser Lys Leu Glu Gly Tyr Thr Lys Gin Leu Pro 
305 310 315 320 

U Ser Pro Ala Ser Gly He Cys Leu Pro Ala Gly Lys Val Val Pro His 
Q 325 330 335 

S Thr Thr Phe Glu Val He Glu Lys Tyr Asn Val Leu Asp Asp He He 
2 340 345 350 

Lys Pro Leu Ser Asn Gin Pro lie Phe Glu Gly Pro Ser Gly Val Lys 
H 355 360 " 365 

Cft Trp Phe Asp He Lys Glu Lys Glu Asn Glu His Arg Glu Tyr Arg He 
[Jj 370 375 380 

^ Tyr Phe He Lys Glu Asn Ser He Tyr Ser Phe Asp Thr Lys Ser Lys 
• y 385 * 390 " 395 400 

e Gin Thr Arg Ser Ser Gin Val Asp Ala Arg Leu Phe Ser Val Met Val 
Q 405 410 415 

ry Thr Ser Lys Pro Leu Phe He Ala Asp He Gly He Gly Val Gly Met 
h " 420 425 ~ 430 

! % Pro Gin Met Lys Lys He Leu Lys Met 
£ 435 440 

fU (2) INFORMATION FOR SEQ ID NO: 57: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: '2854 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 451.. 2640 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

ATTCCACCTC CCGCTG ACCG CCTACGCCGC GACGATCTTT CCTCTCGCCA GGCGAAAACT 60 

ACGACGTGTC AACAACATTT TTGTTTTTTC TGCTTCCGTG TTTTCATGTT CCGTGAAACC 120 

GCTTCTCGCA TTACCACTCT TCCGTTTCCC AGTGTTTGTT TTCTCCGTTT CTTTCATCGT 18 0 

GGATGTTTTG TTTTGGTGTA GCGAGTGACG AGCTTATGTC ATTAAACGTA CATCCAATCT 240 

GTCGGTATAT TGGTGTGTGA TATTTTACTA TTATATATTT AGCCATCACT TGAAAGCCGT 3 00 

GAAAAATTTT TGAAAGTGGA GAGGAAAAAG AAAAGGCGCA GAAGGCTTTT TAAGCTTCAT 360 

GGATATGTGC TCTACGCTTC AACTACTGTC GCAGAATCAT CTTCCGGGAA AGGAAATTTC 420 

GCCTGAAATG GTGCCGCGGC CGCACTGAAC ATG CGG GCG GCG CTG GTG GCC GTC 474 

Met Arg Ala Ala Leu Val Ala Val 
1 5 

GCG GCG CTG CTT TGG GTG GCG CTG CAC GCC GCC GCA TGG GTC AAC GAC 522 
Ala Ala Leu Leu Trp Val Ala Leu His Ala Ala Ala Trp Val Asn Asp 



10 15 20 

GTC AGC CCC AAG ATG TAC GTC CAG TTC GGT GAG GAA CGG GTG CAA CGC 570 
Val Ser Pro Lys Met Tyr Val Gin Phe Gly Glu Glu Arg Val Gin Arg 
25 30 35 40 

TTC CTG GGC AAT GAA TCG CAC AAA GAC CAC TTC AAG CTG CTG GAG AAG 618 
Phe Leu Gly Asn Glu Ser His Lys Asp His Phe Lys Leu Leu Glu Lys 

45 50 55 

GAC CAC AAC TCG CTC CTC GTA GGA GCT AGG AAC ATC GTC TAC AAT ATC 666 
Asp His Asn Ser Leu Leu Val Gly Ala Arg Asn lie Val Tyr Asn lie 

60 65 70 

'AGC CTT CGA GAC CTC ACA GAA TTC ACC GAG CAG AGG ATC GAG TGG CAC 714 
Ser Leu Arg Asp Leu Thr Glu Phe Thr Glu Gin Arg lie Glu Trp His 

75 80 85 

TCG TCA GGT GCC CAT CGC GAG CTC TGC TAC CTC AAG GGG AAG TCA GAG 762 
Ser Ser Gly Ala His Arg Glu Leu Cys Tyr Leu Lys Gly Lys Ser Glu 

90 95 100 

GAC GAC TGC CAG AAC TAC ATC CGA GTC CTG GCG AAA ATT GAC GAT GAC 810 
Asp Asp Cys Gin Asn Tyr lie Arg Val Leu Ala Lys lie Asp Asp Asp 
105 110 115 ~ 120 

CGC GTA CTC ATC TGC GGT ACG AAC GCC TAT AAG CCA CTA TGT CGG CAC 858 
Arg Val Leu lie Cys Gly Thr Asn Ala Tyr Lys Pro Leu Cys Arg His 
125 130 135 

. s TAC GCC CTC AAG GAT GGA GAT TAT GTT GTA GAG AAA GAA TAT GAG GGA 906 

Tyr Ala Leu Lys Asp Gly Asp Tyr Val Val Glu Lys Glu Tyr Glu Gly 
□ 140 145 150 

Q AGA GGA TTG TGC CCA TTT GAC CCT GAC CAC AAC AGC ACT GCA ATA TAC 954 
m Arg Gly Leu Cys Pro Phe Asp Pro Asp His Asn Ser Thr Ala lie Tyr 
CI 155 160 165 

AGT GAG GGA CAA TTG TAC TCA GCA ACA GTG GCA GAC TTC TCT GGA ACT 1002 
^- Ser Glu Gly Gin Leu Tyr Ser Ala Thr Val Ala Asp Phe Ser Gly Thr 
UI 170 175 180 

ffj GAC CCT CTC ATA TAC CGC GGC CCT CTA AGA ACA GAG AGA TCT GAC CTC 1050 

Asp Pro Leu lie Tyr Arg Gly Pro Leu Arg Thr Glu Arg Ser Asp Leu 
L 185 * 190 195 200 

AAA CAA TTA AAT GCT CCT AAC TTT GTC AAC ACA ATG GAG TAC AAT GAT 1098 
Til Lys Gin Leu Asn Ala Pro Asn Phe Val Asn Thr Met Glu Tyr Asn Asp 
Q 205 210 215 

TTT ATA TTC TTC TTC TTC CGA GAG ACT GCT GTT GAG TAC ATC AAC TGC 1146 
2~ Phe He Phe Phe Phe Phe Arg Glu Thr Ala Val Glu Tyr He Asn Cys 

220 225 230 

iU GGA AAG GCT ATC TAT TCA AGA GTT GCC AGA GTC TGT AAA CAT GAC AAG 1194 
Gly Lys Ala He Tyr Ser Arg Val Ala Arg Val Cys Lys His Asp Lys 

235 240 245 

GGC GGC CCT CAT CAG GGT GGT GAC AGA TGG ACT TCT TTT TTG AAA TCA 1242 
Gly Gly Pro His Gin Gly Gly Asp Arg Trp Thr Ser Phe Leu Lys Ser 

250 255 260 

CGT CTG AAC TGT TCC GTC CCT GGA GAT TAT CCA TTT TAC TTC AAT GAA 1290 
Arg Leu Asn Cys Ser Val Pro Gly Asp Tyr Pro Phe Tyr Phe Asn Glu 
265 270 " ' 275 280 

ATT CAG TCA ACA AGT GAC ATC ATT GAA GGA AAT TAT GGT GGT CAA GTG 1338 
He Gin Ser Thr Ser Asp He He Glu Gly Asn Tyr Gly Gly Gin Val 

285 290 295 

GAG AAA CTC ATC TAC GGT GTC TTC ACG ACA CCA GTG AAC TCT ATT GGT 1386 
Glu Lys Leu He Tyr Gly Val Phe Thr Thr Pro Val Asn Ser He Gly 

300 305 310 

GGC TCT GCT GTT TGT GCC TTC AGT ATG AAG TCA ATA CTT GAG TCA TTT 1434 
Gly Ser Ala Val Cys Ala Phe Ser Met Lys Ser He Leu Glu Ser Phe 

315 320 325 

GAT GGT CCA TTT AAA GAG CAG GAA ACG ATG AAC TCA AAC TGG TTG GCA 1482 
Asp Gly Pro Phe Lys Glu Gin Glu Thr Met Asn Ser Asn Trp Leu Ala 

330 335 340 

GTG CCA AGC CTT AAA GTG CCA GAA CCA AGG CCT GGA CAA TGT GTG AAT 1530 
Val Pro Ser Leu Lys Val Pro Glu Pro Arg Pro Gly Gin Cys Val Asn 
345 350 355 360 





GAC 


AGT 


CGT 


ACA 


CTT 


CCT 


GAT 


GTG 


TCT 




Asp 


Ser 


Arg 


Thr 


Leu 


Pro 


Asp 


Val 


Ser 










365 












ACA 


CTG 


ATG 


GAT 


GAG 


GCC 


GTG 


CCA 


GCA 




Thr 


Leu 


Met 


Asp 


Glu Ala 


Val 


Pro 


Ala 










380 










385 




ATT 


CGG 


ATC 


AGC 


TTA 


CAG 


TAC 


AGA 


TTT 




He 


Arcr 


He 


Ser 


Leu 


Gin 


Tyr 


Arg 


Phe 






395 










400 






CAA 


GTC 


CGA 


ACA 


CCA 


GAT 


GGG 


AAA 


GCG 




'Gin 


Val 


Aror 


Thr 


Pro Asp 


Gly 


Lys 


Ala 






410 










415 








ACT 


GAT 


GAT 


GGC 


AAA 


GTG 


ATA 


AAA 


GCT 




Thr 


ASD 


Asp 


Glv 


Lys 


Val 


He 


Lys 


Ala 




425 










430 










TCA 


TCT 


GAT 


ACT 


GTA 


GAT 


AGT 


GTT 


GTA 




Ser 


Ser 


Asp 


Thr 


Val Asp 


Ser 


Val 


Val 










445 












CCA 


CCT 


GGA 


GTA 


CCT 


GTT 


AAG 


AAC 


CTG 




Pro 


Pro 


Glv 


Val 


Pro 


val 


Lvs 


Asn 


Leu 








460 










465 




GAT 


GAT 

urn 


AGP 


AAG 


CTG 


GTG 


GTT 


GTG 


TCT 




AO JU 


nop 


Cray- 




Leu 


Val 


Val 


Val 


Ser 








475 








480 






AAG 


CTT 


CAT 


CGT 


TGT 


GGC 


TCA 


GAT 


AAA 




Lys 


Leu 


His 


Ara 


Cys 


Gly 


Ser 


Asp 


Lys 






490 










495 






S3 


GTG 


TCC 


TTG 


CAA 


GAT 


CCT 


TAC 


TGT 


GCA 


:- - r 


Val 


Ser 


Leu 


Gin 


Asp 


Pro 


Tyr 


Cys 


Ala 


rr* 


505 










510 










TGT 


ACA 


GCT 


GTA 


GGT 


TCA 


CCA 


GAC 


TGG 


UJ 


Cvs 


Thr 


Ala 


Val 


Gly Ser 


Pro 


Asp 


Trp 


\ M 










525 












ATT 


CAG 


AAG 


ATT 
AX X 


TCA 


CTC 


GGT 


GAA 


CAT 


, ss 2 5 
;. s_= 


He 


Gin 


nail 


He 

x x c; 

540 


Ser 


Leu 


Glv 


Glu 


His 
545 




CAA 


ACA 


GAA 


ATC 


GTT 


GCT 


TCT 


CCT 


GTA 


ass 


Gin 


Thr 


Glu 


He 


Val 


Ala 


Ser 


Pro 


Val 








555 










560 






TCT 


AGT 


GGC 


GAT 


CCC 


GTT 


CAT 


TCA 


ATC 


■ y 


Ser 


Ser 


Glv 


Asp 


Pro 


Val 


His 


Ser 


lie 






570 






575 








GAA 


ATT 


GAC 


AAC 


GAG 


ATT 


GTT 


ATT 


GGA 




Glu 


He 


Asp 


Asn 


Glu 


He 


Val 


He 


Gly 




585 








590 










CCT 


AAT 


ACC 


GTG 


GCT 


GAA 


ATA 


AAT 


CAT 








Thr" 

11 IX 


liCU 


Ala 
605 


Glu 


lie 


Asn 


His 




TCC 


CAG 


GAA 


AAG 


TTG 


CCT 


ATT 


TAT 


ACA 




Ser 


Gin 


Glu 

wX LI 


Ti\7«2 
2 

620 


Leu 


Pro 


lie 


Tvr 

<* 


Thr 
625 




ATA 


GTT 


ACA 


TPA 

x ur» 


TGC 


CTT 


GGA 


GCT 


CTA 




He 


Val 


Thr* 

11 IX 


Cray 


Cys 


Leu 


Glv 


Ala 


Leu 








635 








640 






TTT 


GTT 


1 X X 


THT 

1 V— X 


CGG 


CGA 


TGC 


AGG 


GGA 




Phe 


Leu 


Phe 


Ser 


Arg Arg 


Cvs 


Arcr 


Gly 






650 










655 








TTT 


CCA 


GAT 


CAA 


CGC 


CAT 


CAG 


CTA 


AAT 




Phe 


Pro 




Gin 


Arg 


His 


Gin 


Leu 


Asn 




665 








670 










AAT 


GCA 


GAC 


TCA 


CCC 


TAT 


CTT 


CCA 


CCC 




Asn 


Ala 


Asp 


Ser 


Pro 
685 


Tyr 


Leu 


Pro 


Pro 




ATA 


AAT 


CTT 


GTG 


CTC 


AAT 


GTC 


CCA 


CCA 



GTC 


AAT 


TTT GTA 


AAG 


TCA 


CAT 


1578 


Val 


Asn 


Phe Val 


Lys 


Ser 


His 




370 








375 






TTT 


TTT 


ACT CGG 


CCA 


ATT 


CTC 


1626 


Phe 


Phe 


Thr Arg 


Pro 


He 


Leu 










390 








ACA 


AAA 


ATA GCT 


GTT 


GAT 


CAA 


1674 


Thr 


Lys 


He Ala 


Val 


Asp 


Gin 






405 










TAT 


GAT 


GTC CTG 


TTT 


ATA 


GGA 


1722 


Tyr 


Asp 


Val Leu 


Phe 


He 


Gly 








420 










TTG 


AAC 


TCT GCC 


TCC 


TTT 


GAT 


1770 


Leu 


Asn 


Ser Ala 


Ser 


Phe 


Asp 






435 








440 




ATA 


GAA 


GAA CTG 


CAA 


GTG 


TTG 


1818 


He 


Glu 


Glu Leu 


Gin 


Val 


Leu 




450 








455 






TAT 


GTG 


GTG CGA 


ATG 


GAT 


GGG 


1866 


Tyr 


Val 


Val Arg 


Met Asp 


Gly 








470 








GAT 


GAT 


GAG ATT 


CTG 


GCA 


ATT 


1914 


Asp 


Asp 


Glu He 


Leu Ala 


He 








485 










ATA 


ACA 


AAT TGT 


CGA 


GAA 


TGT 


1962 


He 


Thr 


Asn Cys 


Arg 


Glu 


Cys 








500 










TGG 


GAC 


AAT GTA 


GAA 


TTA 


AAA 


2010 


Trp 


Asp 


Asn Val 


Glu 


Leu 


Lys 






515 








520 




AGT 


GCT 


GGA AAA 


AGA 


CGC 


TTT 


2058 


Ser 


Ala 


Gly Lys 


Arg Arg 


Phe 




530 








535 






AAA 


GCT 


TGT GGT 


GGA 


CGT 


CCA 


2106 


Lys 


Ala 


Cys Gly 


Gly Arg 


Pro 






550 








CCA 


ACT 


CAG CCG 


ACG 


ACA 


AAA 


2154 


Pro 


Thr 


Gin Pro 


Thr 


Thr 


Lys 








565 










CAC 


CAG 


GCT GAA 


TTT 


GAA 


CCT 


2202 


His 


Gin 


Ala Glu 


Phe 


Glu 


Pro 








580 










GTA 


GAT 


GAC AGC 


AAC 


GTC 


ATT 


2250 


Val 


Asp 


Asp Ser 


Asn 


Val 


He 






595 








600 




GCA 


GGT 


TCA AAG 


CTG 


CCT 


TCC 


2298 


Ala 


Gly 


Ser Lys 


Leu 


Pro 


Ser 




610 






615 






GCG 


GAG 


ACT CTG 


ACT 


ATT 


GCT 


2346 


Ala 


Glu 


Thr Leu 


Thr 


He 


Ala 










630 








GTT 


GTT 


GGC TTC 


ATC 


TCT 


GGA 


2394 


Val 


Val 


Gly Phe 


He 


Ser 


Gly 








645 










GAG 


GAT 


TAC ACA 


GAC 


ATG 


CCT 


2442 


Glu 


Asp 


Tyr Thr 


Asp Met 


Pro 








660 










AGG 


CTC 


ACT GAG 


GCT 


GGT 


CTG 


2490 


Arg 


Leu 


Thr Glu 


Ala 


Gly 


Leu 






675 








680 




TGT 


GCC 


AAT AAC 


AAG 


GCA 


GCC 


2538 


Cys 


Ala 


Asn Asn 


Lys 


Ala 


Ala 




690 








695 






AAG 


AAT 


GCA AAT 


GGA 


AAA 


AAT 


2586 



He Asn Leu Val Leu Asn Val Pro Pro Lys Asn Ala Asn Gly Lys Asn 

700 705 710 

GCC AAC TCT TCA GCT GAA AAC AAA CCA ATA CAG AAA GTA AAA AAG ACA 2634 
Ala Asn Ser Ser Ala Glu Asn Lys Pro He Gin Lys Val Lys Lys Thr 

715 720 725 

TAC ATT TAGCAGAAAT CTTTGGTATC TGTTTTGGTG CAGACCCATG CCACTAGAGT 2690 
Tyr He 
730 

AACCAAGACT CTATTGAGAA ATGTCCTCAA GAAAGTTAAA AAGATGTAGA CTTCTGTAAT 2750 
CGAGAGCACC ACTTTCCATA GTAATACAGA ACAATGTGAA ATAAATACTA CAGAAGAAGT 2810 
' CTTTGTTACA CAAAAAAGTG TATAGTGATC TGTGATCAGT TTCG 2854 

(2) INFORMATION FOR SEQ ID NO:58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 730 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 





Met Arg Ala Ala 


Leu Val 


Ala V^l Ala 


Ala 


Leu 


Leu 


Tttj Va 1 Ala T .^i i 




1 




E 




10 






1 E. 
1J 




His Ala Ala 


Ala 
20 


up vet J. 


A en 21 cn T7a 1 
Aoll i-io^J vai 


Ser 


Pro 


Lys 


Met Tyr Val Gin 

,3 u 




Phe Gly Glu Glu 


iii y v a a. 


uxn niy it lie; 


Leu Gly Asn 


frl n Qpr Wi c TiV^ 

wl U. uCl ills Ujf o 




35 














4E. 




Asp His Phe 


Lys 


Leu Leu 


Glu Lys Asp 


His 


Asn 


Ser 


Leu Leu Val Gly 




50 






EE 

3D 






60 






Ala Arg Asn 


He 


Val Tyr 


Asn He Ser 


Leu Arg Asp 


Leu Thr Glu Phe 




65 




/ U 






75 








Thr Glu Gin Arg 


Tie m n 


irp iiis ber 


Ser Gly Ala 


nxs Arg Lj±u Jjcu 








Q E. 


90 








01 


Cys Tyr Leu Lys 




Coy n A cn 
OCX <ar J. U. i-iiD^J 


Asp 


Cys 


Gin 


A cn T>rr Tl o A ires 
•rloll AXtS xi.iy 


is! 




100 




1 HE 












Val Leu Ala 


Lys 


lie Asp 


Asp Asp Arg 


Val 


Leu 


lie 


r^TO f^T^r TViv* A^th 

uys bxy inr Asn 




115 






ion 








IOC 




Ala Tyr Lys 


Pro 


xjcll wys 


Arg rixs -tyr 


Ala 


Leu Lys 


Asp vjxy Asp iyr 


ru 


130 












140 




Val Val Glu 


Lys 


Glu Tyr 


Glu Gly Arg 


Gly Leu 


Cys 


Pro Phe Asp Pro 




145 




xDU 






155 




lOU 




Asp His Asn Ser 


Thr Ala 


Tip Tvr ^pr 
iic i y i- jci 


Glu Gly Gin 


Leu Tvr* ^pr Ala 








165 


170 






175 


Thr Val Ala Asp 


Phe Ser 


Gly Thr Asp 


Pro 


Leu 


He 


Tyr Arg Gly Pro 






180 




185 








190 




Leu Arg Thr Glu 


Arg Ser 


Asp Leu Lys 


Gin 


Leu 


Asn 


Ala Pro Asn Phe 




195 






200 








205 




Val Asn Thr 


Met 


Glu Tyr 


Asn Asp Phe 


lie 


Phe 


Phe 


Phe Phe Arg Glu 




210 






215 






220 




Thr Ala Val 


Glu 


Tyr He 


Asn Cys Gly 


Lys 


Ala 


He 


Tyr Ser Arg Val 




225 




230 






235 




240 




Ala Arg Val 


Cys 


Lys His 
245 


Asp Lys Gly 


Gly 
250 


Pro 


His 


Gin Gly Gly Asp 
255 




Arg Trp Thr 


Ser 

260 


Phe Leu 


Lys Ser Arg 
265 


Leu 


Asn 


Cys 


Ser Val Pro Gly 
270 




Asp Tyr Pro 


Phe 


Tyr Phe 


Asn Glu He 


Gin 


Ser 


Thr 


Ser Asp lie lie 




275 






280 








285 




Glu Gly Asn 


Tyr 


Gly Gly 


Gin Val Glu 


Lys 


Leu 


He 


Tyr Gly Val Phe 




290 






295 






300 






Thr Thr Pro 


Val 


Asn Ser 


He Gly Gly 


Ser 


Ala 


Val 


Cys Ala Phe Ser 




305 




310 




315 




320 




Met Lys Ser 


He 


Leu Glu 


Ser Phe Asp 


Gly Pro 


Phe 


Lys Glu Gin Glu 








325 




330 






335 




Thr Met Asn 


Ser 
340 


Asn Trp 


Leu Ala Val 
345 


Pro 


Ser 


Leu 


Lys Val Pro Glu 
350 




Pro Arg Pro 


Gly 


Gin Cys 


Val Asn Asp 


Ser Arg 


Thr 


Leu Pro Asp Val 



355 360 365 

Ser Val Asn Phe Val Lys Ser His Thr Leu Met Asp Glu Ala Val Pro 

370 375 380 

Ala Phe Phe Thr Arg Pro He Leu He Arg He Ser Leu Gin Tyr Arg 
385 390 395 400 

Phe Thr Lys He Ala Val Asp Gin Gin Val Arg Thr Pro Asp Gly Lys 

405 410 415 

Ala Tyr Asp Val Leu Phe He Gly Thr Asp Asp Gly Lys Val He Lys 

420 425 430 

.Ala Leu Asn Ser Ala Ser Phe Asp Ser Ser Asp Thr Val Asp Ser Val 

435 ' 440 445 

Val lie Glu Glu Leu Gin Val Leu Pro Pro Gly Val Pro Val Lys Asn 

450 455 460 

Leu Tyr Val Val Arg Met Asp Gly Asp Asp Ser Lys Leu Val Val Val 
465 470 475 480 

Ser Asp Asp Glu He Leu Ala lie Lys Leu His Arg Cys Gly Ser Asp 

485 490 495 

Lys lie Thr Asn Cys Arg Glu Cys Val Ser Leu Gin Asp Pro Tyr Cys 

500 505 510 

Ala Trp Asp Asn Val Glu Leu Lys Cys Thr Ala Val Gly Ser Pro Asp 

515 520 525 

Trp Ser Ala Gly Lys Arg Arg Phe He Gin Asn lie Ser Leu Gly Glu 

530 * ~ 535 540 

His Lys Ala Cys Gly Gly Arg Pro Gin Thr Glu lie Val Ala Ser Pro 
U 545 ~ 550 555 560 

H Val Pro Thr Gin Pro Thr Thr Lys Ser Ser Gly Asp Pro Val His Ser 
2 565 570 575 

5f He His Gin Ala Glu Phe Glu Pro Glu He Asp Asn Glu He Val He 
Si* 580 585 590 

HJ Gly Val Asp Asp Ser Asn Val He Pro Asn Thr Leu Ala Glu lie Asn 
ff\ ' 595 * 600 605 

Zl His Ala Gly Ser Lys Leu Pro Ser Ser Gin Glu Lys Leu Pro He Tyr 
"ft 610 * 615 620 

Thr Ala Glu Thr Leu Thr He Ala lie Val Thr Ser Cys Leu Gly Ala 
625 630 635 640 

□ Leu Val Val Gly Phe lie Ser Gly Phe Leu Phe Ser Arg Arg Cys Arg 
m 645 650 655 

;'::S Gly Glu Asp Tyr Thr Asp Met Pro Phe Pro Asp Gin Arg His Gin Leu 

l % ~ 660 * 665 ~ 670 

HP Asn Arg Leu Thr Glu Ala Gly Leu Asn Ala Asp Ser Pro Tyr Leu Pro 

□ 675 680 685 

m Pro Cys Ala Asn Asn Lys Ala Ala He Asn Leu Val Leu Asn Val Pro 
690 695 700 

Pro Lys Asn Ala Asn Gly Lys Asn Ala Asn Ser Ser Ala Glu Asn Lys 
705 710 715 720 

Pro He Gin Lys Val Lys Lys Thr Tyr He 
725 730 

(2) INFORMATION FOR SEQ ID NO: 59: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3560 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE : 

(A) NAME/ KEY: CDS 

(B) LOCATION: 1..1953 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:59: 

GAG GAT GAT TGT CAG AAT TAC ATC CGC ATC ATG GTG GTG CCA TCG CCG 48 

Glu Asp Asp Cys Gin Asn Tyr He Arg He Met Val Val Pro Ser Pro 

1 ~ 5 10 15 

GGT CGC CTT TTC GTT TGT GGC ACC AAC TCG TTC CGG CCC ATG TGC AAC 96 

Gly Arg Leu Phe Val Cys Gly Thr Asn Ser Phe Arg Pro Met Cys Asn 



20 25 30 



ACG 


TAT 


ATC 


ATT 


AGT 


GAC 


AGC 


AAC 


TAC 


ACG 


CTG 


GAG 


GCC 


ACG 


AAG 


AAC 


144 


Thr 


Tyr 


He 


He 


Ser 


Asp 


Ser 


Asn 


Tyr 


Thr 


Leu 


Glu 


Ala 


Thr 


Lys 


Asn 






35 










40 










45 






GTG 


192 


GGA 


CAG 


GCG 


GTG 


TGC 


CCC 


TAC 


GAT 


CCA 


CGT 


CAC 


AAC 


TCC 


ACC 


TCT 


Gly 


Gin 


Ala 


Val 


Cys 


Pro 


Tyr 


Asp 


Pro 


Arg 


His 


Asn 


Ser 


Thr 


Ser 


Val 




50 








55 










60 












CTG 


GCC 


GAC 


AAC 


GAA 


CTG 


TAT 


TCC 


GGT 


ACC 


GTG 


GCG 


GAT 


TTC 


AGT 


GGC 


240 


Leu 


Ala 


Asp 


Asn 


Glu 


Leu 


Tyr 


Ser 


Gly 


Thr 


Val 


Ala 


Asp 


Phe 


Ser 


Gly 




65 








70 










75 










80 


288 


' AGC 


GAT 


CCG 


ATT 


ATC 


TAG 


CGG 


GAG 


CCC 


CTG 


CAG 


ACC 


GAG 


CAG 


TAC 


GAT 


Ser 


Asp 


Pro 


He 


He 


Tyr 


Arg 


Glu 


Pro 


Leu 


Gin 


Thr 


Glu 


Gin 


Tyr 


Asp 










85 








90 










95 






AGC 


CTA 


AGT 


CTC 


AAC 


GCA 


CCG 


AAC 


TTT 


GTG 


AGC 


TCA 


TTT 


ACG 


CAG 


GGC 


336 


Ser 


Leu 


Ser 


Leu 


Asn 


Ala 


Pro 


Asn 


Phe 


Val 


Ser 


Ser 


Phe 


Thr 


Gin 


Gly 








100 










105 










1 1 A 

110 








GAC 


TTT 


GTC 


TAT 


TTC 


TTC 


TTT 


CGG 


GAA 


ACC 


GCC 


GTT 


GAG 


TTT 


ATC 


AAC 


*5 O A 

384 


Asp 


Phe 


Val 


Tyr 


Phe 


Phe 


Phe 


Arg 


Glu 


Thr 


Ala 


Val 


Glu 


Phe 


lie 


Asn 






115 








120 










125 










TGT 


GGC 


AAG 


GCG 


ATT 


TAT 


TCG 


CGC 


GTT 


GCC 


CGC 


GTC 


TGC 


AAA 


TGG 


GAC 


432 


Cys 


Gly 


Lys 


Ala 


He 


Tyr 


Ser 


Arg 


Val 


Ala 


Arg 


Val 


Cys 


Lys 


Trp 


Asp 




13 0 








135 










140 












AAA 


GGT 


GGC 


CCG 


CAT 


CGA 


TTC 


CGC 


AAC 


CGC 


TGG 


ACA 


TCC 


TTC 


CTC 


AAG 


480 


(«■& Lys 


Gly 


Gly 


Pro 


His 


Arg 


Phe 


Arg 


Asn 


Arg 


Trp 


Thr 


Ser 


Phe 


Leu 


Lys 




r*t 145 






150 










155 










160 




.5 TCC 


CGC 


CTC 


AAC 


TGC 


TCC 


ATT 


CCC 


GGC 


GAT 


TAT 


CCT 


TTC 


TAC 


TTT 


AAT 


C H O 

528 


5f Ser 


Arg 


Leu 


Asn 


Cys 


Ser 


He 


Pro 


Gly 


Asp 


Tyr 


Pro 


Phe 


Tyr 


Phe 


Asn 










165 










170 










175 






M GAA 


ATC 


CAA 


TCT 


GCC 


AGC 


AAT 


CTG 


GTG 


GAG 


GGA 


CAG 


TAT 


GGC 


TCG 


ATG 


576 


fflGlu 

j 5 1 


He 


Gin 


Ser 
180 


Ala 


Ser 


Asn 


Leu 


Val 
185 


Glu 


Gly 


Gin 


Tyr 


Gly 
190 


Ser 


Met 




m AGC 


TCG 


AAA 


CTG 


ATC 


TAC 


GGA 


GTC 


TTC 


AAC 


ACG 


CCG 


AGC 


AAC 


TCA 


ATT 


624 


; * Ser 


Ser 


Lys 


Leu 


He 


Tyr 


Gly 


Val 


Phe 


Asn 


Thr 


Pro 


Ser 


Asn 


Ser 


lie 




s 




195 










200 










205 






ACG 


672 


□ ccc 


GGC 


TCA 


GCG 


GTT 


TGT 


GCC 


TTT 


GCC 


CTC 


CAG 


GAC 


ATT 


GCC 


GAT 


IV Pro 


Gly 


Ser 


Ala 


Val 


Cys 


Ala 


Phe 


Ala 


Leu 


Gin 


Asp 


He 


Ala 


Asp 


Thr 






210 








215 










220 












'% TTT 


GAG 


GGT 


CAG 


TTC 


AAG 


GAG 


CAG 


ACT 


GGC 


ATC 


AAC 


TCC 


AAC 


TGG 


CTG 


720 


£ phe 


Glu 


Gly 


Gin 


Phe 


Lys 


Glu 


Gin 


Thr 


Gly 


He 


Asn 


Ser 


Asn 


Trp 


Leu 




»W 225 








230 










235 










1 A A 

240 


768 


ru cca 


GTG 


AAC 


AAC 


GCC 


AAG 


GTA 


CCC 


GAT 


CCT 


CGA 


CCC 


GGT 


TCC 


TGT 


CAC 


Pro 


Val 


Asn 


Asn 


Ala 


Lys 


Val 


Pro 


Asp 


Pro 


Arg 


Pro 


Gly 


Ser 


Cys 


His 












245 








250 










255 






AAC 


GAT 


TCG 


AGA 


GCG 


CTT 


CCG 


GAT 


CCC 


ACA 


CTG 


AAC 


TTC 


ATC 


AAA 


ACA 


816 


Asn 


Asp 


Ser 


Arg 


Ala 


Leu 


Pro 


Asp 


Pro 


Thr 


Leu 


Asn 


Phe 


He 


Lys 


Thr 








260 










265 










270 








CAT 


TCG 


CTA 


ATG 


GAC 


GAG 


AAT 


GTG 


CCG 


GCA 


TTT 


TTC 


AGT 


CAA 


CCG 


ATT 


864 


His 


Ser 


Leu 


Met 


Asp 


Glu 


Asn 


Val 


Pro 


Ala 


Phe 


Phe 


Ser 


Gin 


Pro 


He 








275 








280 










285 










TTG 


GTC 


CGG 


ACG 


AGC 


ACA 


ATA 


TAC 


CGC 


TTC 


ACT 


CAA 


ATC 


GCC 


GTA 


GAT 


912 


Leu 


Val 


Arg 


Thr 


Ser 


Thr 


He 


Tyr 


Arg 


Phe 


Thr 


Gin 


He 


Ala 


Val 


Asp 






290 








295 










300 












GCG 


CAG 


ATT 


AAA 


ACT 


CCT 


GGC 


GGC 


AAG 


ACA 


TAT 


GAT 


GTT 


ATC 


TTT 


GTG 


960 


Ala 


Gin 


He 


Lys 


Thr 


Pro 


Gly 


Gly 


Lys 


Thr 


Tyr 


Asp 


Val 


He 


Phe 


Val 




305 








310 










315 










320 




GGC 


ACA 


GAT 


CAT 


GGA 


AAG 


ATT 


ATT 


AAG 


TCA 


GTG 


AAT 


GCT 


GAA 


TCT 


GCC 


1008 


Gly 


Thr 


Asp 


His 


Gly 


Lys 


He 


He 


Lys 


Ser 


Val 


Asn 


Ala 


Glu 


Ser 


Ala 








325 










330 










335 






GAT 


TCA 


GCG 


GAT 


AAA 


GTC 


ACC 


TCC 


GTA 


GTC 


ATC 


GAG 


GAG 


ATC 


GAT 




1056 


Asp 


Ser 


Ala 


Asp 


Lys 


Val 


Thr 


Ser 


Val 


Val 


He 


Glu 


Glu 


He 


Asp 


Val 








340 








345 










350 








CTG 


ACC 


AAG 


AGT 


GAA 


CCC 


ATA 


CGC 


AAT 


CTG 


GAG 


ATA 


GTC 


AGA 


ACC 


ATG 


1104 


Leu 


Thr 


Lys 
355 


Ser 


Glu 


Pro 


lie 


Arg 
360 


Asn 


Leu 


Glu 


lie 


Val 
365 


Arg 


Thr 


Met 





CAG TAC GAT CAA CCC AAA GAT GGC AGC TAC GAC GAT GGT AAA TTA ATC 1152 
Gin Tyr Asp Gin Pro Lys Asp Gly Ser Tyr Asp Asp Gly Lys Leu He 

370 * 375 380 

ATT GTG ACG GAC AGT CAG GTG GTA GCC ATA CAA TTG CAT CGT TGT CAC 12 00 

He Val Thr Asp Ser Gin Val Val Ala He Gin Leu His Arg Cys His 
385 390 395 400 

AAT GAC AAA ATC ACC AGC TGC AGC GAG TGC GTC GCA TTG CAG GAT CCG 1248 
Asn Asp Lys He Thr Ser Cys Ser Glu Cys Val Ala Leu Gin Asp Pro 

405 410 415 

TAC TGC GCC TGG GAC AAA ATC GCT GGC AAG TGC CGT TCC CAC GGC GCT 1296 
"Tyr Cys Ala Trp Asp Lys He Ala Gly Lys Cys Arg Ser His Gly Ala 
420 425 430 

CCC CGA TGG CTA GAG GAG AAC TAT TTC TAC CAG AAT GTG GCC ACT GGC 1344 
Pro Arg Trp Leu Glu Glu Asn Tyr Phe Tyr Gin Asn Val Ala Thr Gly 

435 440 " 445 

CAG CAT GCG GCC TGC CCC TCA GGC AAA ATC AAT TCA AAG GAT GCC AAC 1392 
Gin His Ala Ala Cys Pro Ser Gly Lys He Asn Ser Lys Asp Ala Asn 

450 455 460 

GCT GGG GAG CAG AAG GGC TTC CGC AAC GAC ATG GAC TTA TTG GAT TCG 1440 
Ala Gly Glu Gin Lys Gly Phe Arg Asn Asp Met Asp Leu Leu Asp Ser 
465 * 470 " 475 480 

CGA CGC CAG AGC AAG GAT CAG GAA ATA ATC GAC AAT ATT GAT AAG AAC 1488 
Arg Arg Gin Ser Lys Asp Gin Glu He He Asp Asn He Asp Lys Asn 
M ^ 485 490 495 

QTTT GAA GAT ATA ATC AAC GCC CAG TAC ACT GTG GAG ACC CTC GTG ATG 1536 
SPhe Glu Asp He He Asn Ala Gin Tyr Thr Val Glu Thr Leu Val Met 
S 500 505 510 

■ yi GCC GTT CTG GCC GGT TCG ATC TTT TCG CTG CTG GTC GGC TTC TTT ACA 1584 
; ^lAla Val Leu Ala Gly Ser He Phe Ser Leu Leu Val Gly Phe Phe Thr 
PR 515 520 525 

j s | GGC TAC TTC TGC GGT CGC CGT TGT CAC AAG GAC GAG GAT GAT AAT CTG 1632 
l^Gly Tyr Phe Cys Gly Arg Arg Cys His Lys Asp Glu Asp Asp Asn Leu 
]y 530 ~ * 535 540 

2 CCG TAT CCG GAT ACG GAG TAC GAG TAC TTC GAG CAG CGA CAG AAT GTC 1680 
□ Pro Tyr Pro Asp Thr Glu Tyr Glu Tyr Phe Glu Gin Arg Gin Asn Val 
nj 545 * 550 555 560 

AAT AGC TTC CCC TCG TCC TGT CGC ATC CAG CAG GAG CCC AAG CTG CTG 1728 
'iS'Asn Ser Phe Pro Ser Ser Cys Arg He Gin Gin Glu Pro Lys Leu Leu 
'± 565 570 575 

P CCC CAA GTG GAG GAG GTG ACG TAT GCG GAC GCA GTG CTC CTG CCA CAG 1776 
III Pro Gin Val Glu Glu Val Thr Tyr Ala Asp Ala Val Leu Leu Pro Gin 
580 585 590 

CCT CCG CCG CCC AAT AAG ATG CAC TCG CCG AAG AAC ACG CTG CGT AAG 1824 
Pro Pro Pro Pro Asn Lys Met His Ser Pro Lys Asn Thr Leu Arg Lys 

595 600 605 

CCC CCG ATG CAC CAG ATG CAC CAG GGT CCC AAC TCG GAG ACC CTC TTC 1872 
Pro Pro Met His Gin Met His Gin Gly Pro Asn Ser Glu Thr Leu Phe 

610 615 620 

CAG TTC CAC GTG ACG GCT ACA ACA CCC AGC AGT CGT ATC GTG GTC GCG 1920 
Gin Phe His Val Thr Ala Thr Thr Pro Ser Ser Arg He Val Val Ala 
625 630 635 640 

ACA ACT TCG GAA CAC TGC GTT CCC ACC AGG TGATGGGCGA CAATTACAGG 1970 
Thr Thr Ser Glu His Cys Val Pro Thr Arg 
645 650 
CGCGGCGATG GCTTTTCCAC CACCCGCAGC GTCAAGAAGG TTTACCTTTG AGACGGGAGT 2030 
GGGGCGGCTG AAACCAGTCA GGGACTAATT ACCCAAAATA TGG CTGTAAA CAACACAAAC 2090 
ACACGTAACA GAAGTCTTGG TCGCGCAAGA AGACAGCCGC CCCGTCATGG CATTGTAACT 2150 
CAACACCGCT CGAATAGCCC CCAGCAGCAG CAGCAGCAGT CGCAGCAGCC GCACTCCAGT 2210 
TCGGGCTCCT CGCCCGTAAT GTCCAACAGC AGCAGCAGTC CGGCTCCGCC CTCCAGCAGT 2270 
CCCAGTCCGC AGGAGAGCCC CAAGAACTGC AGCTACATCT ACCGTGATTG ATTGATATGC 2330 
AACACCAAAT CGATGCCACT CATCCAGGCC CAGTCCACGC ACGCCCAGCC ACACTCACAC 2390 
CCGCACCCGC ACCCGCTTCC GCCACCCGGT CCGACCACGC CCCCAGCACA GCCACGCGCC 2450 
AGAAGTCCAA TGATCGGCAG GACATATGCC AAGTCCATGC CCGTGACACC AGTTCAACCG 2510 
CAATCGCCGC TGGCTGAGAC GCCCTCCTAT GAGCTCTACG AACGCCACTC GGATGCGGCC 257 0 



ACCTTCCACT TTGGGGATGA GGACGATGAC GATGATGATG AGCACGACCA GGAGGACACC 2630 

TCATCGCTGG CCATGATCAC ACCGCCGCCG CCCTACGACA CTCCGCATCT GATTGCATCG 2690 

CCACCGCTGC CGCCGCCTCG TAGATTTCGC TTTGGCAACA GGGAGCTGTT CAGCATGAGT 2750 

CCAGCCGGAG GTGGAACCAC GCCCACCGCC TCGGCAGGCC AACGCGGCAG CAGCGCCATC 2810 

ACGCCCACAA AGTTGAGTGC GGCGGCAGCG GCCATGTTTG CCGCACCCCA AATGGCCACC 2870 

CAACTCAACC GGAAGTGGGC TCATTTGCAA AGGAAGCGGC GCAGGCGCAA CAGCAGCTCC 2930 

GGCGATTCTA AGGAGCTCGA CAAACTGGTC CTGCAATCGG TCGACTGGGA TGAGAATGAG 2990 

ATGTACTAGA ACGCAAACCA ACAATGAGAT AGCAGAAACA CTTTGATTCG GAATT TATAC 3050 

ACCTTTGCAT ATTTTGAATA TGACTTCAAT TTTAAAATGC GTAATTATGT TCTTATTTTT 3110 

TAAAGAACGC TTTAGAGAAG TTTTCTGCTA CCTTAAATAG TACACACAAC TCATATCTAA 3170 

' CGTGGCGCTG CGATATAGGA ATAACCACTC CCCCTTCCCT TAAACTTAAA GTAGCAATCG 3230 

AAAAGATCAT TCATTAGCGA CAGAAACTGG ATGGGGATTT ACTTACACAC AAAAAGCCAG 3290 

AGAAGTTATA CACGAAGTTT ATAGTTATAT AGCCTTTATA CATACTCCCC GATCTGCTAA 3350 

GTATACACAA GCAAGCATAA CATAACATAC GTATATATGA CTCTATATAT ACCAATAGAT 3410 

TTCATAGACG ATTCACATGG ATCGGCTACG CTAAATTAGA GCTGCAAAAT GATATTGTTA 3470 

ATTACGATTA GAGAAAAAAA AAAAGGAATT CGATATCAAG CKTATCGATA CCNTCGACCT 3530 

CGNNNNNGGG GCCCGGTACC CAATTCGCCC 3560 

(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 650 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



15 

Phe Arg Pro Met Cys Asn 
30 

Leu Glu Ala Thr Lys Asn 
45 

His Asn Ser Thr Ser Val 
60 

Val Ala Asp Phe Ser Gly 
75 * 80 

Gin Thr Glu Gin Tyr Asp 
95 

Ser Ser Phe Thr Gin Gly 
110 

Ala Val Glu Phe lie Asn 
125 

Arg Val Cys Lys Trp Asp 
140 

Trp Thr Ser Phe Leu Lys 
155 160 





(xi) SEQUENCE 


DESCRIPTION: 


SEQ ID 


;;SEL wX U 


Asp 


Asp 


Cys 


m n 


Asn 


iyir 


He 


Arg 


He 


JL 






c 
D 










10 


OH 


Arg 


Leu 


rllc 


val 


uys 


ui y 




Asn 


Ser 




20 














\jThr 


Tyr 


lie 


ixe 


Ser 


ASp 






Tvr* 


Thr 




35 














Ar/cf 


. ,Giy 


Gin 


Ala 


vai 


Cys 


Pro 






D-rn 

IT J. 


50 










DO 






Thr 


i^Leu 








Glu 


Leu 


Tvr 


Ser 


Gly 


65 








70 










pi Ser 


Asp 


Pro 


He 


lie 


Tyr 


Arg 


Glu 


Pro 


Leu 








85 










90 


ui Ser 


Leu 


Ser 


Leu 


Asn 


Ala 


Pro 


Asn 


Phe 


Val 








100 










105 




:,pASP 


Phe 


Val 


Tyr 


Phe 


Phe 


Phe 


Arg 


Glu 


Thr 




115 










120 




Ala 


SScys 


Gly 


Lys 


Ala 


He 


Tyr 


Ser 


Arg 


Val 


130 










135 






Arg 


Lys 


Gly 


Gly 


Pro 


His 


Arg 


Phe 


Arg 


Asn 


145 










150 








Asp 


Ser 


Arg 


Leu 


Asn 


Cys 


Ser 


He 


Pro 


Gly 








165 










170 


Glu 


He 


Gin 


Ser 


Ala 


Ser 


Asn 


Leu 


Val 


Glu 






180 










185 




Ser 


Ser 


Lys 
195 


Leu 


He 


Tyr 


Gly 


Val 
200 


Phe 


Asn 


Pro 


Gly 
210 


Ser 


Ala 


Val 


cys 


Ala 
215 


Phe 


Ala 


Leu 


Phe 


Glu 


Gly 


Gin 


Phe 


Lys 


Glu 


Gin 


Thr 


Gly 


225 








230 








Pro 


Pro 


Val 


Asn 


Asn 


Ala 


Lys 


Val 


Pro 


Asp 










245 








250 


Asn 


Asp 


Ser 


Arg 


Ala 


Leu 


Pro 


Asp 


Pro 


Thr 






260 










265 




His 


Ser 


Leu 


Met 


Asp 


Glu 


Asn 


Val 


Pre 


Ala 






275 








280 






Leu 


Val 


Arg 


Thr 


Ser 


Thr 


He 


Tyr 


Arg 


Phe 




290 








295 








Ala 


Gin 


He 


Lys 


Thr 


Pro 


Gly 


Gly 


Lys 


Thr 



175 

Gly Gin Tyr Gly Ser Met 
190 

Thr Pro Ser Asn Ser He 
205 

Gin Asp He Ala Asp Thr 
220 

He Asn Ser Asn Trp Leu 
235 240 
Arg Pro Gly Ser Cys His 
255 

Leu Asn Phe He Lys Thr 
270 

Phe Phe Ser Gin Pro He 

285 

Thr Gin He Ala Val Asp 

300 



305 310 315 320 



Gly 


Thr 


Asp 


His 


Gly 


Lys 


He 


He 


Lys 


Ser 


Val 


Asn 


Ala 


Glu 


Ser 


Ala 






325 










330 










335 




Asp 


Ser 


Ala 


Asp 


Lys 


Val 


Thr 


Ser 


Val 


Val 


He 


Glu 


Glu 


He 


Asp 


Val 






340 










345 










350 






Leu 


Thr 


Lys 


Ser 


Glu 


Pro 


He 


Arg 


Asn 


Leu 


Glu 


He 


Val 


Arg 


Thr 


Met 






355 










360 










365 






He 


Gin 


Tyr 


Asp 


Gin 


Pro 


Lys 


Asp 


Gly 


Ser 


Tyr 


Asp 


Asp 


Gly 


Lys 


Leu 




370 








375 










380 








HIS 


He 


Val 


Thr 


Asp 


Ser 


Gin 


Val 


Val 


Ala 


lie 


Gin 


Leu 


His 


Arg 


Cys 


" 385 








390 










395 










a n f\ 

%{JKJ 


Asn 


Asp 


Lys 


He 


Thr 


Ser 


Cys 


Ser 


Glu 


Cys 


Val 


Ala 


Leu 


Gin 


Asp 


Pro 






405 










410 










A 1 C 

415 




Tyr 


Cys 


Ala 


Trp 


Asp 


Lys 


lie 


Ala 


Gly 


Lys 


Cys 


Arg 


Ser 


His 


Gly 


Ala 




420 










425 










430 






Pro 


Arg 


Trp 


Leu 


Glu 


Glu 


Asn 


Tyr 


Phe 


Tyr 


Gin 


Asn 


Val 


Ala 


Thr 


Gly 




435 










440 










445 








Gin 


His 


Ala 


Ala 


Cys 


Pro 


Ser 


Gly 


Lys 


He 


Asn 


Ser 


Lys 


Asp 


Ala 


Asn 




450 








455 










460 










Ala 


Gly 


Glu 


Gin 


Lys 


Gly 


Phe 


Arg 


Asn 


Asp 


Met 


Asp 


Leu 


Leu 


Asp 


Ser 


465 






470 










475 










480 


Arg 


Arg 


Gin 


Ser 


Lys 


Asp 


Gin 


Glu 


He 


He 


Asp 


Asn 


lie 


Asp 


Lys 


Asn 






485 










490 










A CI C 

495 




Phe 


Glu 


Asp 


He 


He 


Asn 


Ala 


Gin 


Tyr 


Thr 


Val 


Glu 


Thr 


Leu 


Val 


Met 






500 










505 










510 






5f Ala 


Val 


Leu 


Ala 


Gly 


Ser 


He 


Phe 


Ser 


Leu 


Leu 


Val 


Gly 


Phe 


Phe 


Thr 


D 




515 








520 










525 








QGiy 


Tyr 


Phe 


Cys 


Gly 


Arg 


Arg 


Cys 


His 


Lys 


Asp 


Glu 


Asp 


Asp 


Asn 


Leu 




530 








535 










540 










f I Pro 


Tyr 


Pro 


Asp 


Thr 


Glu 


Tyr 


Glu 


Tyr 


Phe 


Glu 


Gin 


Arg 


Gin 


Asn 


Val 








550 










555 










560 


Sm Asn 


Ser 


Phe 


Pro 


Ser 


Ser 


Cys 


Arg 


He 


Gin 


Gin 


Glu 


Pro 


Lys 


Leu 


Leu 


yy 








565 






570 










575 




pyPro 


Gin 


Val 


Glu 


Glu 


Val 


Thr 


Tyr 


Ala 


Asp 


Ala 


Val 


Leu 


Leu 


Pro 


Gin 








580 








585 










590 






s Pro 


Pro 


Pro 


Pro 


Asn 


Lys 


Met 


His 


Ser 


Pro 


Lys 


Asn 


Thr 


Leu 


Arg 


Lys 






595 








600 


















fy Pro 


Pro 


Met 


His 


Gin 


Met 


His 


Gin 


Gly 


Pro 


Asn 


Ser 


Glu 


Thr 


Leu 


Phe 




610 










615 










620 










1? Gin 


Phe 


His 


Val 


Thr 


Ala 


Thr 


Thr 


Pro 


Ser 


Ser 


Arg 


He 


Val 


Val 


Ala 


5625 










630 










635 










640 




Thr 


Ser 


Glu 


His 


Cys 


Val 


Pro 


Thr 


Arg 















PL! 645 650 



(2) INFORMATION FOR SEQ ID NO: 61: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2670 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 268.. 2439 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 
GAAAATCGAA CWCCGAATTG AATGAACWGC AAAACGCCAA TTAGATAGTT GCAAGCCTAA 60 
TGCATTTCAG AKATTTNMMC GATGCGAAAC AAGTTCCGCC ACGAAAGTGA ACAGTGGTAA 120 
AATGCCCAAG AATCTCGAGC GGAAACACCA AACACAAAAG AACAAGCAAC CGCCTCTCAC 180 
TCGCTCTTGC ACTTTAATCC AATTGAGGTT GGTGGGGTCG CATTCGCCCC CCGGTCGACC 24 0 
ACCCCTCTCG CTCGCACCGC CCTCGCA ATG TCT CTT CTA CAG CTA TCG CCG CTC 294 

Met Ser Leu Leu Gin Leu Ser Pro Leu 
1 5 

CTC GCA CTC CTG CTA CTC CTC TGC AGT AGT GTG AGC GAG ACG GCT GCG 342 
Leu Ala Leu Leu Leu Leu Leu Cys Ser Ser Val Ser Glu Thr Ala Ala 





10 










15 










20 










25 




GAC 


TAC 


GAG 


AAC 


ACC 


TGG 


AAC 


TTC 


TAC 


TAC 


GAG 


CGT 


CCC 


TGT 


TGC 


ACT 




Asp 


Tyr 


Glu 


Asn 


Thr 


Trp 


Asn 


Phe 


Tyr 


Tyr 


Glu 


Arg 


Pro 


Cys 


Cys 


Thr 








30 










35 










40 


CAT 




GGA 


AAL 


/-fry T 


LJ\Lj 




AAC 


AAC 


AAT 




GGA 


AAA 


CAC 


GGC 


GCA 


GAT 




Gly 


Asn 


Asp 


Gin 


Gly 


Asn 


Asn 


Asn 


Tyr 


Gly 


Lys 


His 


Gly 


Ala 


Asp 


His 






45 










50 










55 




ATG 




GTG 


CGG 


GAG 


TTC 


AAC 


TGC 


GGC 


AAG 


CTG 


TAC 


TAT 


CGT 


ACA 


TTC 


CAT 




Val 


Arg 


Glu 


Phe 


Asn 


Cys 


Gly 


Lys 


Leu 


Tyr 


Tyr 


Arg 


Thr 
70 


Phe 


His 


Met 




AAC 


GAA 


60 
GAT 


CGA 


GAT 


ACG 


CTC 


65 
TAT 


GTG 


GGA 


GCC 


ATG 


GAT 


CGC 


GTA 


TTC 




Asn 


Glu 


Asp 


Arg 


Asp 


Thr 


Leu 


Tyr 


Val 


Gly 


Ala 


Met 


Asp 


Arg 


Val 


Phe 






75 






80 










85 








GCG 




CGT 


GTG 


AAC 


CTG 


CAG 


AAT 


ATC 


TCC 


TCA 


TCC 


AAT 


TGT 


AAT 


CGG 


GAT 




Arg 


Val 


Asn 


Leu 


Gin 


Asn 


He 


Ser 


Ser 


Ser 


Asn 


Cys 


Asn 


Arg 


Asp 


Ala 




90 










95 










100 










105 




ATC 


AAC 


TTG 


GAG 


CCA 


ACA 


CGG 


GAT 


GAT 


GTG 


GTT 


AGC 


TGC 


GTC 


TCC 


71 1\. 71 

AAA 




He 


Asn 


Leu 


Glu 


Pro 


Thr 


Arg 


Asp 


Asp 


Val 


Val 


Ser 


Cys 


Val 


Ser 


Lys 












110 








115 










120 






GGC 


AAA 


AGT 


CAG 


ATC 


TTC 


GAC 


TGC 


AAG 


AAC 


CAT 


GTG 


CGT 


GTC 


ATC 


CAG 




Gly 


Lys 


Ser 


Gin 


He 


Phe 


Asp 


Cys 


Lys 


Asn 


His 


Val 


Arg 


Val 


He 


Gin 






125 










130 










135 




CAC 




TCA 


ATG 


GAC 


CAG 


GGG 


GAT 


AGG 


CTC 


TAT 


GTA 


TGC 


GGC 


ACC 


AAC 


GCC 




Ser 


Met 


Asp 


Gin 


Gly 


Asp 


Arg 


Leu 


Tyr 


Val 


Cys 


Gly 


Thr 


Asn 


Ala, 


His 








140 










145 










150 




CCG 


CGC 




AAT 


CCC 


AAG 


GAT 


TAT 


GTT 


ATC 


TAT 


GCG 


AAT 


CTA 


ACC 


CAC 


CTG 




Asn 


Pro 


Lys 


Asp 


Tyr 


Val 


He 


Tyr 


Ala 


Asn 


Leu 


Thr 


His 


Leu 


Pro 


Arg 






155 






160 










165 








TAC 




TCG 


GAA 


TAT 


GTG 


ATT 


GGC 


GTG 


GGT 


CTG 


GGC 


ATT 


GCC 


AAG 


TGC 


CCC 




Ser 


Glu 


Tyr 


Val 


He 


Gly 


Val 


Gly 


Leu 


Gly 


He 


Ala 


Lys 


Cys 


Pro 


Tyr 




170 








175 










180 










185 




GAT 


CCC 


CTC 


GAC 


AAC 


TCA 


ACT 


GCG 


ATT 


TAT 


GTG 


GAG 


AAT 


GGC 


AAT 


CCG 




Asp 


Pro 


Leu 


Asp 


Asn 


Ser 


Thr 


Ala 


lie 


Tyr 


Val 


Glu 


Asn 


Gly 


Asn 


Pro 


i y 






190 










195 










200 


AAG 


s 


GGT 


GGT 


CTG 


CCC 


GGT 


TTG 


TAC 


TCC 


GGC 


ACC 


AAT 


GCG 


GAG 


TTC 


ACC 


.ass 


Gly 


Gly 


Leu 


Pro 


Gly 


Leu 


Tyr 


Ser 


Gly 


Thr 


Asn 


Ala 


Glu 


Phe 


Thr 


Lys 






205 










210 










215 








GCG 


GAT 


ACG 


GTT 


ATT 


TTC 


CGC 


ACT 


GAT 


CTG 


TAT 


AAT 


ACT 


TCG 


GCT 


AAA 




Ala 


Asp 


Thr 


Val 


He 


Phe 


Arg 


Thr 


Asp 


Leu 


Tyr 


Asn 


Thr 


Ser 


Ala 


Lys 






220 










225 










230 






TGG 




CGT 


TTG 


GAA 


TAT 


AAA 


TTC 


AAG 


AGG 


ACT 


CTG 


AAA 


TAC 


GAC 


TCC 


AAG 


PI 5 


Arg 


Leu 


Glu 


Tyr 


Lys 


Phe 


Lys 


Arg 


Thr 


Leu 


Lys 


Tyr 


Asp 


Ser 


Lys 


Trp 


f w 


235 






240 










245 












TTG GAC AAA CCA AAC TTT GTC GGC TCC TTT GAT ATT GGG GAG TAC GTG 




Leu 


Asp 


Lys 


Pro 


Asn 


Phe 


Val 


Gly 


Ser 


Phe 


Asp 


He 


Gly 


Glu 


Tyr 


Val 




250 






255 










260 










265 




TAT 


TTC 


TTT 


TTC 


CGT 


GAA 


ACC 


GCC 


GTG 


GAA 


TAC 


ATC 


AAC 


TGC 


GGC 


AAG 




Tyr 


Phe 


Phe 


Phe 


Arg 


Glu 


Thr 


Ala 


Val 


Glu 


Tyr 


He 


Asn 


Cys 


Gly 


Lys 










270 










275 










280 






GCT 


GTC 


TAT 


TCG 


CGC 


ATC 


GCA 


CGG 


GTG 


TGC 


AAG 


AAG 


GAT 


GTG 


GGT 


GGA 




Ala 


Val 


Tyr 


Ser 


Arg 


He 


Ala 


Arg 


Val 


Cys 


Lys 


Lys 


Asp 


Val 


Gly 


Gly 








285 








290 










295 




CTC 




AAG 


AAT 


CTG 


CTG 


GCC 


CAC 


AAC 


TGG 


GCC 


ACC 


TAC 


CTG 


AAG 


GCC 


AGA 




Lys 


Asn 


Leu 


Leu 


Ala 


His 


Asn 


Trp 


Ala 


Thr 


Tyr 


Leu 


Lys 


Ala 


Arg 


Leu 






300 










305 










310 










AAC 


TGC 


AGC 


ATC 


TCC 


GGC 


GAA 


TTT 


CCG 


TTC 


TAT 


TTC 


AAC 


GAG 


ATC 


CAA 




Asn 


Cys 


Ser 


He 


Ser 


Gly 


Glu 


Phe 


Pro 


Phe 


Tyr 


Phe 


Asn 


Glu 


He 


Gin 






315 










320 










325 












TCG 


GTC 


TAC 


CAG 


CTG 


CCC 


TCC 


GAT 


AAG 


AGT 


CGA 


TTC 


TTC 


GCC 


ACA 


TTC 




Ser 


Val 


Tyr 


Gin 


Leu 


Pro 


Ser 


Asp 


Lys 


Ser 


Arg 


Phe 


Phe 


Ala 


Thr 


Phe 




330 








335 










340 










345 




ACG 


ACG 


AGC 


ACT 


AAT 


GGC 


CTG 


ATT 


GGA 


TCT 


GCC 


GTA 


TGC 


AGT 


TTC 


CAC 




Thr 


Thr 


Ser 


Thr 


Asn 


Gly 


Leu 


He 


Gly 


Ser 


Ala 


Val 


Cys 


Ser 


Phe 


His 












350 








355 










360 





390 
438 
486 
534 
582 
630 
678 
726 
774 
822 
870 
918 
966 
1014 
1062 
1110 
1158 
1206 
1254 
1302 
1350 



ATT 


AAC 


GAG 


ATT 


CAG 


GCT 


GCC 


TTC 


AAT 


GGC 


AAA 


TTC 


AAG 


GAG 


CAA 


TCT 


1398 


He 


Asn 


Glu 


He 


Gin 


Ala 


Ala 


Phe 


Asn 


Gly 


Lys 


Phe 


Lys 


Glu 


Gin 


Ser 










365 










370 








375 






1446 


TCA 


TCG 


AAT 


TCC 


GCA 


TGG 


CTG 


CCG 


GTG 


CTT 


AAC 


TCC 


CGG 


GTG 


CCG 


GAA 


Ser 


Ser 


Asn 
380 


Ser 


Ala 


Trp 


Leu 


Pro 
385 


Val 


Leu 


Asn 


Ser 


Arg 
390 


Val 


Pro 


Glu 




CCA. 


CGG 


CCG 


GGT 


ACA 


TGT 


GTC 


AAC 


GAT 


ACA 


TCA 


AAC 


CTG 


CCC 


GAT 


ACC 


1494 


Pro 


Arq 


Pro 


Gly 


Thr 


Cys 


Val 


Asn 


Asp 


Thr 


Ser 


Asn 


Leu 


Pro 


Asp 


Thr 






395 








400 










405 












GTA 


CTG 


AAT 


TTC 


ATC 


AGA 


TCC 


CAT 


CCA 


CTT 


ATG 


GAC 


AAA 


GCC 


GTA 


AAT 


1542 


Val 


Leu 


Asn 


Phe 


He 


Arg 


Ser 


His 


Pro 


Leu 


Met 


Asp 


Lys 


Ala 


Val 


Asn 




410 










415 










420 










425 




CAC 


GAG 


CAC 


AAC 


AAT 


CCA 


GTC 


TAT 


TAT 


AAA 


AGG 


GAT 


TTG 


GTC 


TTC 


ACC 


1590 


His 


Glu 


His 


Asn 


Asn 
430 


Pro 


Val 


Tyr 


Tyr 


Lys 
435 


Arg 


Asp 


Leu 


Val 


Phe 
440 


Thr 




AAG 


CTC 


GTC 


GTT 


GAC 


AAA 


ATT 


CGC 


ATT 


GAC 


ATC 


CTC 


AAC 


CAG 


GAA 


TAC 


1638 


Lys 


Leu 


Val 


Val 


Asp 


Lys 


He 


Arg 


He 


Asp 


He 


Leu 


Asn 


Gin 


Glu 


Tyr 








445 








450 










455 








ATT 


GTG 


TAC 


TAT 


GTG 


GGC 


ACC 


AAT 


CTG 


GGT 


CGC 


ATT 


TAC 


AAA 


ATC 


GTG 


1686 


He 


Val 


Tyr 


Tyr 


Val 


Gly 


Thr 


Asn 


Leu 


Gly 


Arg 


lie 


Tyr 


Lys 


He 


Val 








460 








465 










470 










CAG 


TAC 


TAC 


CGT 


AAC 


GGA 


GAG 


TCG 


CTG 


TCC 


AAG 


CTT 


CTG 


GAT 


ATC 


TTC 


1734 


Gin 


Tyr 


Tyr 


Arg 


Asn 


Gly 


Glu 


Ser 


Leu 


Ser 


Lys 


Leu 


Leu 


Asp 


He 


Phe 




[ass 


475 






480 










485 












0 GAG 


GTG 


GCT 


CCA 


AAC 


GAG 


GCC 


ATC 


CAA 


GTG 


ATG 


GAA 


ATC 


AGC 


CAG 


ACA 


1782 


r°i Glu 


Val 


Ala 


Pro 


Asn 


Glu 


Ala 


He 


Gin 


Val 


Met 


Glu 


He 


Ser 


Gin 


Thr 




rf\ 490 










495 










500 










505 




's? 2 .- ■- — 

CGT 


AAG 


AGC 


CTC 


TAC 


ATT 


GGC 


ACC 


GAT 


CAT 


CGC 


ATC 


AAG 


CAA 


ATC 


GAC 


1830 


Arc 


Lys 


Ser 


Leu 


Tyr 


He 


Gly 


Thr 


Asp 


His 


Arg 


He 


Lys 


Gin 


He 


Asp 










510 










515 










520 






= s CTG 


GCC 

www 


ATG 

A i. W 


TGC 


AAT 


CGC 


CGT 


TAC 


GAC 


AAC 


TGC 


TTC 


CGC 


TGC 


GTC 


CGT 


1878 


ii | Leu 


Ala 


Met 


Cys 


Asn 


Arg 


Arg 

w 


Tyr 


Asp 


Asn 


Cys 


Phe 


Arg 


Cys 


Val 


Arg 










525 










530 










535 








L GAT 


CCC 


TAC 


TGC 


GGC 


TGG 


GAT 


AAG 


GAG 


GCC 


AAT 


ACG 


TGC 


CGA 


CCG 


TAC 


1926 


3 Asp 


Pro 


Tvr 


Cys 


Gly 


Trp 


Asp 


Lys 


Glu 


Ala 


Asn 


Thr 


Cys 


Arg 


Pro 


Tyr 








540 








545 










550 










GAG 


CTG 


GAT 


TTA 


CTG 


CAG 


GAT 


GTG 


GCC 


AAT 


GAA 


ACG 


AGT 


GAC 


ATT 


TGC 


1974 


e» Glu 


Leu 




Leu 


Leu 


Gin 


Asp 


Val 


Ala 


Asn 


Glu 


Thr 


Ser 


Asp 


He 


Cys 






555 








560 










565 












VJttt-X 


TCG 

X WW 




GTG 

\J X w 


CTG 


AAA 


AAG 


AAG 


ATT 


GTG 


GTG 


ACC 


TAT 


GGC 


CAG 


AGT 


2022 


I'll Asp 


Ser 


Ser 


Val 


Leu 


Lys 


Lys 


Lys 


He 


Val 


Val 


Thr 


Tyr 


Gly 


Gin 


Ser 




570 










575 










580 










585 




GTA 

W X A 


CAT 

WAX 


CTG 

W X w 


GGC 


TGT 


TTC 


GTC 


AAA 


ATA 


CCC 


GAA 


GTG 


CTG 


AAG 


AAT 


GAG 


2070 


Val 


His 


Leu 


Glv 


Cvs 

WJf *=> 


Phe 


Val 


Lys 


He 


Pro 


Glu 


Val 


Leu 


Lys 


Asn 


Glu 










590 










595 










600 






CAA 


GTG 


ACC 


TGG 


TAT 


CAT 


CAC 


TCC 


AAG 


GAC 


AAG 


GGA 


CGC 


TAC 


GAG 


ATT 


2118 


Gin 


Val 


Thr 


Trp 


Tyr 


His 


His 


Ser 


Lys 


As P 


Lys 


Gly 


Arg 


Tyr 


Glu 


He 










605 








610 










615 








CGT 


TAC 


TCG 


CCG 


ACC 


AAA 


TAC 


ATT 


GAG 


ACC 


ACC 


GAA 


CGT 


GGC 


CTG 


GTT 


2166 


Arg 


Tvr 

J: 


Ser 


Pro 


Thr 


Lys 


Tyr 


He 


Glu 


Thr 


Thr 


Glu 


Arg 


Gly 


Leu 


Val 




620 










625 










630 










GTG 


GTT 


TCC 


GTG 


AAC 


GAA 


GCC 


GAT 


GGT 


GGT 


CGG 


TAC 


GAT 


TGC 


CAT 


TTG 


2214 


Val 


Val 
635 


Ser 


Val 


Asn 


Glu 


Ala 
640 


Asp 


Gly 


Gly 


Arg 


Tyr 
645 


Asp 


Cys 


His 


Leu 




GGC 


GGC 


TCG 


CTT 


TTG 


TGC 


AGC 


TAC 


AAC 


ATT 


ACA 


GTG 


GAT 


GCC 


CAC 


AGA 


2262 


Glv 


Glv 


Ser 


Leu 


Leu 


Cys 


Ser 


Tyr 


Asn 


He 


Thr 


Val 


Asp 


Ala 


His 


Arg 




650 








655 










660 










665 




TGC 


ACT 


CCG 


CCG 


AAC 


AAG 


AGT 


AAT 


GAC 


TAT 


CAG 


AAA 


ATC 


TAC 


TCG 


GAC 


2310 


Cys 


Thr 


Pro 


Pro 


Asn 


Lys 


Ser 


Asn 


Asp 


Tyr 


Gin 


Lys 


He 


Tyr 


Ser 


Asp 










670 










675 










680 






TGG 


TGC 


CAC 


GAG 


TTC 


GAG 


AAA 


TAC 


AAA 


ACA 


GCA 


ATG 


AAG 


TCC 


TGG 


GAA 


2358 


Trp 


Cys 


His 


Glu 


Phe 


Glu 


Lys 


Tyr 


Lys 


Thr 


Ala 


Met 


Lys 


Ser 


Trp 


Glu 






685 










690 










695 








AAG 


AAG 


CAA 


GGC 


CAA 


TGC 


TCG 


ACA 


CGG 


CAG 


AAC 


TTC 


AGC 


TGC 


AAT 


CAG 


2406 



Lys Lys Gin Gly Gin Cys Ser Thr Arg Gin Asn Phe Ser Cys Asn Gin 

700 705 710 

CAT CCG AAT GAG ATT TTC CGT AAG CCC AAT GTC TGATATCACG AAGAGAGTAT 2459 
His Pro Asn Glu He Phe Arg Lys Pro Asn Val 

715 720 

CGCCCTCAAA ATGCCGTCAT CGTCGTCCAA TCAATTTTAG TTAATCGAAA GCGAAGAGGA 2519 

TAATAACAGT GCGGAATAGA AAGCCCAGGA CGAGAAGAAC TCATTATAAT CATTATTATC 2579 

AGCGACATCA TCATAGACAT ACTTTCTTCA GCAATGAACA GAAAACTCTT CCTAAAGGAT 263 9 

TATGCATTTA CCGAAGCATT TACAATGCAT C 2670 

" (2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 724 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 



Met 


Ser 


Leu 


Leu 


Gin 


Leu 


Ser 


Pro 


Leu 


Leu 


Ala 


Leu Leu Leu Leu Leu 


1 








5 










10 




15 


Cvs 


Ser 




Val 


Ser 


Glu 


Thr 


Ala 


Ala 


Asp 


Tyr Glu Asn Thr Trp Asn 
















25 






30 


Phe 


Tyr 


Tyr 


Glu 


Arg 


Pro 


Cys 


Cys 


Thr 


Gly 


Asn Asp Gin Gly Asn Asn 














40 








45 


Asn 


Tyr 


Glv 

wX jr 


Lys 


His 


Glv 


Ala 


Asp 


His 


Val 


Arg Glu Phe Asn Cys Gly 












55 










60 




I1CU 


iyr 


Tyr 




Thr 


Phe 


His 


Met 


Asn 


Glu Asp Arg Asp Thr Leu 








70 










75 


80 


Tyr 


val 


uxy 


Ala 


Mot" 






Val 

v ax 


rue 


A r*cr 


Val 


Asn Leu Gin Asn He 






O 3 










y u 




95 


Coy 

Dei 


Dei 




Asn 


i_y£> 


nail 




Apt* 


Ala 

xxx a 


Tip 

X X c 


Asn Leu Glu Pro Thr Arg 








inn 
100 








1 nc; 
1U2 






110 


Asp 


Asp 


Val 


Val 


OCX. 


uys 


Val 

v ax 






Glv 


Lys 


Ser Gin He Phe Asp 


115 










xz u 








125 


uys 


T Are 

xrys 


Asn 


His 


Vai 




Val 

v ax 


Tie 

X X c 


Gin 




Met Asp Gin Gly Asp Arg 


ion 
130 










x J D 










140 


Leu 


Tyr 


vai 


Cys 


oxy 


lilX 


xibll 


AT a 
nia 


nis 


A an 


Pro 


Lys Asp Tyr Val He 








X3U 










155 


160 


Tyr 


Ala 


Asn 


Leu 


inr 


HIS 


lieu 


IT X U 


A T*r*r 


OCX 


Glu Tyr Val He Gly Val 








16d 










X / U 




175 


vjiy 


Leu 


Gly 


lie 


ax a 


Lys 


Lyb 


Pt*a 
JrxO 


iyr 


nap 


Pro 


Leu Asp Asn Ser Thr 




ion 
loU 










IOj 






190 


Ala 


He 


Tyr 


Val 


Glu 


Asn 


Gly 


Asn 


Pro 


Gly 


Gly Leu Pro Gly Leu Tyr 






195 










200 








205 


Ser 


Gly 
210 


Thr 


Asn 


Ala 


Glu 


Phe 
215 


Thr 


Lys 


Ala 


Asp 


Thr Val He Phe Arg 
220 


Thr 


Asp 


Leu 


Tyr 


Asn 


Thr 


Ser 


Ala 


Lys 


Arg 


Leu 


Glu Tyr Lys Phe Lys 


225 






230 










235 


240 


Arg 


Thr 


Leu 


Lys 


Tyr 


Asp 


Ser 


Lys 


Trp 


Leu 


Asp 


Lys Pro Asn Phe Val 








245 










250 




255 


Gly 


Ser 


Phe 


Asp 


He 


Gly 


Glu 


Tyr 


Val 


Tyr 


Phe 


Phe Phe Arg Glu Thr 






260 










265 






270 


Ala 


Val 


Glu 


Tyr 


He 


Asn 


Cys 


Gly 


Lys 


Ala 


Val 


Tyr Ser Arg lie Ala 






275 








280 








285 


Arg 


Val 


Cys 


Lys 


Lys 


Asp 


Val 


Gly 


Gly 


Lys 


Asn 


Leu Leu Ala His Asn 




290 






295 










300 


Trp 


Ala 


Thr 


Tyr 


Leu 


Lys 


Ala 


Arg 


Leu 


Asn 


Cys 


Ser He Ser Gly Glu 


305 








310 










315 


320 


Phe 


Pro 


Phe 


Tyr 


Phe 


Asn 


Glu 


He 


Gin 


Ser 


Val 


Tyr Gin Leu Pro Ser 








325 










330 




335 


Asp 


Lys 


Ser 


Ar 9 


Phe 


Phe 


Ala 


Thr 


Phe 


Thr 


Thr Ser Thr Asn Gly Leu 




340 










345 






350 


He 


Gly 


Ser 


Ala 


Val 


Cys 


Ser 


Phe 


His 


He 


Asn 


Glu He Gin Ala Ala 




355 








360 








365 


Phe 


Asn 


Gly 


Lys 


Phe 


Lys 


Glu 


Gin 


Ser 


Ser 


Ser 


Asn Ser Ala Trp Leu 



370 375 380 

Pro Val Leu Asn Ser Arg Val Pro Glu Pro Arg Pro Gly Thr Cys Val 
385 390 395 400 

Asn Asp Thr Ser Asn Leu Pro Asp Thr Val Leu Asn Phe lie Arg Ser 

405 410 415 

His Pro Leu Met Asp Lys Ala Val Asn His Glu His Asn Asn Pro Val 

420 425 430 

Tyr Tyr Lys Arg Asp Leu Val Phe Thr Lys Leu Val Val Asp Lys He 

435 440 445 

Arg He Asp He Leu Asn Gin Glu Tyr He Val Tyr Tyr Val Gly Thr 

450 455 460 

Asn Leu Gly Arg He Tyr Lys He Val Gin Tyr Tyr Arg Asn Gly Glu 
465 470 475 480 

Ser Leu Ser Lys Leu Leu Asp He Phe Glu Val Ala Pro Asn Glu Ala 

485 490 495 

He Gin Val Met Glu He Ser Gin Thr Arg Lys Ser Leu Tyr He Gly 

500 505 510 

Thr Asp His Arg He Lys Gin He Asp Leu Ala Met Cys Asn Arg Arg 

515 520 525 

Tyr Asp Asn Cys Phe Arg Cys Val Arg Asp Pro Tyr Cys Gly Trp Asp 

530 535 540 

Lys Glu Ala Asn Thr Cys Arg Pro Tyr Glu Leu Asp Leu Leu Gin Asp 
545 550 555 560 

Val Ala Asn Glu Thr Ser Asp He Cys Asp Ser Ser Val Leu Lys Lys 
U 565 570 575 

* n Lys He Val Val Thr Tyr Gly Gin Ser Val His Leu Gly Cys Phe Val 
X ^ 580 585 590 

U Lys He Pro Glu Val Leu Lys Asn Glu Gin Val Thr Trp Tyr His His 
CH 595 600 605 

Sj Ser Lys Asp Lys Gly Arg Tyr Glu He Arg Tyr Ser Pro Thr Lys Tyr 
ffi 610 615 620 

Z\ He Glu Thr Thr Glu Arg Gly Leu Val Val Val Ser Val Asn Glu Ala 
625 630 635 640 

iy Asp Gly Gly Arg Tyr Asp Cys His Leu Gly Gly Ser Leu Leu Cys Ser 
« 645 650 655 

O Tyr Asn He Thr Val Asp Ala His Arg Cys Thr Pro Pro Asn Lys Ser 
H| 660 665 670 

If Asn Asp Tyr Gin Lys He Tyr Ser Asp Trp Cys His Glu Phe Glu Lys 
; rf 675 680 685 

HP Tyr Lys Thr Ala Met Lys Ser Trp Glu Lys Lys Gin Gly Gin Cys Ser 
O 690 695 700 

HI Thr Arg Gin Asn Phe Ser Cys Asn Gin His Pro Asn Glu He Phe Arg 
5 " 705 710 715 720 

Lys Pro Asn Val 

(2) INFORMATION FOR SEQ ID NO: 63: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 04 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 355.. 2493 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 
GGCCGGTCGA CCACGAGCGA AGTTTAGTAT CAAGTTGAGA GTTTGTTTGG AGCGTAGTTT 60 
ACGGAGCGTA • CATTTAAATT TGCGGACAAA TCGTGTTTTG GTGCTTCTCT GTGGATTGTT 120 
GTGTTCTTGA AGATGCTTCC CTTGGTTTTC GGATAAGCTT TCCTGTGGAT TGTTGTGTTC 180 
TTGAAGATGC TTCCCTTGGT TTTCGGATAA GCTTTCCAGC GTGGTTTCAG CCTCGGCTTG 240 
TTTGGACCCC GACATAATCT TCGAACTACA ATGAAGAGGA AATTTTGAAA CGCGTTTCAG 3 00 
ACGCGTACAA TCGACAAAAT GTTTGGTTTC CAATTGATCT TGCAATGTAG CTAC ATG 357 

Met 
1 



GTG GTG AAG ATC TTG GTT TGG TCG ATA TGT CTG ATA GCG CTG TGT CAT 4 05 

Val Val Lys lie Leu Val Trp Ser lie Cys Leu lie Ala Leu Cys His 

5 10 15 

GCT TGG ATG CCG GAT AGT TCT TCC AAA TTA ATA AAC CAT TTT AAA TCA 453 
Ala Trp Met Pro Asp Ser Ser Ser Lys Leu lie Asn His Phe Lys Ser 

20 25 30 

GTT GAA AGT AAA AGC TTT ACC GGG AAC GCC ACG TTC CCT GAT CAC TTT 501 
Val Glu Ser Lys Ser Phe Thr Gly Asn Ala Thr Phe Pro Asp His Phe 

35 40 45 

ATT GTC TTG AAT CAA GAC GAA ACT TCG ATA TTA GTA GGC GGT AGA AAT 549 
' He Val Leu Asn Gin Asp Glu Thr Ser lie Leu Val Gly Gly Arg Asn 
50 55 60 65 

AGG GTT TAG AAT TTA AGT ATA TTC GAC CTC AGT GAG CGT AAA GGG GGG 597 
Arg Val Tyr Asn Leu Ser He Phe Asp Leu Ser Glu Arg Lys Gly Gly 

70 75 80 

CGA ATC GAC TGG CCA TCG TCC GAT GCA CAT GGC CAG TTG TGT ATA TTG 645 
Arg He Asp Trp Pro Ser Ser Asp Ala His Gly Gin Leu Cys He Leu 

85 90 95 

AAA GGG AAA ACG GAC GAC GAC TGC CAA AAT TAC ATT AGA ATA CTG TAC 693 
Lys Gly Lys Thr Asp Asp Asp Cys Gin Asn Tyr He Arg He Leu Tyr 

100 105 110 

TCT TCA GAA CCG GGG AAA TTA GTT ATT TGC GGG ACC AAT TCG TAC AAA 741 
Ser Ser Glu Pro Gly Lys Leu Val He Cys Gly Thr Asn Ser Tyr Lys 
115 120 125 

u , CCC CTC TGT CGG ACG TAC GCA TTT AAG GAG GGA AAG TAC CTG GTT GAG 789 
t!! Pro Leu Cys Arg Thr Tyr Ala Phe Lys Glu Gly Lys Tyr Leu Val Glu 
y 130 " 135 140 145 

□ AAA GAA GTA GAA GGG ATA GGC TTG TGT CCA TAC AAT CCG GAA CAC AAC 837 
rfl Lys Glu Val Glu Gly He Gly Leu Cys Pro Tyr Asn Pro Glu His Asn 

Z\ ISO " 155 160 

^ AGC ACA TCT GTC TCC TAC AAT GGC CAA TTA TTT TCA GCG ACG GTC GCC 885 

y " Ser Thr Ser Val Ser Tyr Asn Gly Gin Leu Phe Ser Ala Thr Val Ala 

UJ 165 170 175 

(U GAC TTT TCC GGG GGC GAC CCT CTC ATA TAC AGG GAG CCC CAG CGC ACC 933 
: , Asp Phe Ser Gly Gly Asp Pro Leu He Tyr Arg Glu Pro Gin Arg Thr 
^ 180 * 185 190 

5? GAA CTC TCA GAT CTC AAA CAA CTG AAC GCA CCG AAT TTC GTA AAC TCG 981 
' W Glu Leu Ser Asp Leu Lys Gin Leu Asn Ala Pro Asn Phe Val Asn Ser 

□ 195 200 205 

I: p GTG GCC TAT GGC GAC TAC ATA TTC TTC TTC TAC CGT GAA ACC GCC GTC 1029 
rH Val Ala Tyr Gly Asp Tyr lie Phe Phe Phe Tyr Arg Glu Thr Ala Val 
5t 210 ~ " 215 220 225 

iy GAG TAC ATG AAC TGC GGA AAA GTC ATC TAC TCG CGG GTC GCC AGG GTG 1077 
Glu Tyr Met Asn Cys Gly Lys Val He Tyr Ser Arg Val Ala Arg Val 

230 235 240 

TGC AAG GAC GAC AAA GGG GGC CCT CAC CAG TCA CGC GAC CGC TGG ACG 1125 
Cys Lys Asp Asp Lys Gly Gly Pro His Gin Ser Arg Asp Arg Trp Thr 

245 250 255 

TCG TTC CTC AAA GCA CGT CTC AAT TGT TCA ATT CCC GGC GAG TAC CCC 1173 
Ser Phe Leu Lys Ala Arg Leu Asn Cys Ser He Pro Gly Glu Tyr Pro 

260 265 * 270 

TTT TAC TTT GAT GAA ATC CAA TCA ACA AGT GAT ATA GTC GAG GGT CGG 1221 
Phe Tyr Phe Asp Glu He Gin Ser Thr Ser Asp He Val Glu Gly Arg 

275 280 285 

TAC AAT TCC GAC GAC AGC AAA AAG ATC ATT TAT GGA ATC CTC ACA ACT 1269 
Tyr Asn Ser Asp Asp Ser Lys Lys He He Tyr Gly He Leu Thr Thr 
290 295 300 305 

CCA GTT AAT GCC ATC GGC GGC TCG GCC ATT TGC GCG TAT CAA ATG GCC 1317 
Pro Val Asn Ala He Gly Gly Ser Ala He Cys Ala Tyr Gin Met Ala 

310 315 320 

GAC ATC TTG CGC GTG TTT GAA GGG AGC TTC AAG CAC CAA GAG ACG ATC 1365 
Asp He Leu Arg Val Phe Glu Gly Ser Phe Lys His Gin Glu Thr He 

325 330 335 

AAC TCG AAC TGG CTC CCC GTG CCC CAG AAC CTA GTC CCT GAA CCC AGG 1413 



Asn Ser Asn Trp Leu Pro Val Pro Gin Asn Leu Val Pro Glu Pro Arg 

340 345 350 

CCC GGG CAG TGC GTA CGC GAC AGC AGG ATC CTG CCC GAC AAG AAC GTC 1461 
Pro Gly Gin Cys Val Arg Asp Ser Arg lie Leu Pro Asp Lys Asn Val 

355 360 365 

AAC TTT ATT AAG ACC CAC TCT TTG ATG GAG GAC GTT CCG GCT CTT TTC 1509 
Asn Phe lie Lys Thr His Ser Leu Met Glu Asp Val Pro Ala Leu Phe 
370 375 380 385 

GGA AAA CCA GTT CTG GTC CGA GTG AGT CTG CAG TAT CGG TTT ACA GCC 1557 
Gly Lys Pro Val Leu Val Arg Val Ser Leu Gin Tyr Arg Phe Thr Ala 

390 ~ 395 400 

ATA ACA GTG GAT CCA CAA GTG AAA ACA ATC AAT AAT CAG TAT CTC GAT 1605 
lie Thr Val Asp Pro Gin Val Lys Thr lie Asn Asn Gin Tyr Leu Asp 

405 410 415 

GTT TTG TAT ATC GGA ACA GAT GAT GGG AAG GTA CTA AAA GCT GTT AAT 1653 
Val Leu Tyr lie Gly Thr Asp Asp Gly Lys Val Leu Lys Ala Val Asn 

420 425 430 

ATA CCA AAG CGA CAC GCT AAA GCG TTG TTA TAT CGA AAA TAC CGT ACA 1701 
lie Pro Lys Arg His Ala Lys Ala Leu Leu Tyr Arg Lys Tyr Arg Thr 

435 440 445 

TCC GTA CAT CCG CAC GGA GCT CCC GTA AAA CAG CTG AAG ATC GCT CCC 1749 
Ser Val His Pro His Gly Ala Pro Val Lys Gin Leu Lys lie Ala Pro 
450 455 460 465 

M 5 GGT TAT GGC AAA GTT GTG GTG GTC GGG AAA GAC GAA ATC AGA CTT GCT 1797 
Q Gly Tyr Gly Lys Val Val Val Val Gly Lys Asp Glu He Arg Leu Ala 
ri 470 475 480 

£ AAT CTC AAC CAT TGT GCA AGC AAA ACG CGG TGC AAG GAC TGT GTG GAA 1845 
rl Asn Leu Asn His Cys Ala Ser Lys Thr Arg Cys Lys Asp Cys Val Glu 

485 490 495 

01 CTG CAA GAC CCA CAT TGC GCC TGG GAC GCC AAA CAA AAC CTG TGT GTC 1893 
Li! Leu Gin Asp Pro His Cys Ala Trp Asp Ala Lys Gin Asn Leu Cys Val 
m 500 505 510 

AGC ATT GAC ACC GTC ACT TCG TAT CGC TTC CTG ATC CAG GAC GTA GTT 1941 
L Ser He Asp Thr Val Thr Ser Tyr Arg Phe Leu He Gin Asp Val Val 
Q 515 520 525 

FU CGC GGC GAC GAC AAC AAA TGT TGG TCG CCG CAA ACA GAC AAA AAG ACT 1989 
r% Arg Gly Asp Asp Asn Lys Cys Trp Ser Pro Gin Thr Asp Lys Lys Thr 
530 535 " 540 545 

2! GTG ATT AAG AAT AAG CCC AGC GAG GTT GAG AAC GAG ATT ACG AAC TCC 2037 
:iJ Val He Lys Asn Lys Pro Ser Glu Val Glu Asn Glu He Thr Asn Ser 
PLI 550 555 560 

ATT GAC GAA AAG GAT CTC GAT TCA AGC GAT CCG CTC ATC AAA ACT GGT 2085 
lie Asp Glu Lys Asp Leu Asp Ser Ser Asp Pro Leu He Lys Thr Gly 

565 * 570 575 

CTC GAT GAC GAT TCC GAT TGT GAT CCA GTC AGC GAG AAC AGC ATA GGC 2133 
Leu Asp Asp Asp Ser Asp Cys Asp Pro Val Ser Glu Asn Ser He Gly 

580 585 590 

GGA TGC GCC GTC CGC CAG CAA CTT GTT ATA TAC ACA GCT GGG ACT CTA 2181 
Gly Cys Ala Val Arg Gin Gin Leu Val He Tyr Thr Ala Gly Thr Leu 

595 600 605 

CAC ATT GTC GTG GTC GTC GTC AGC ATC GTG GGT TTA TTT TCT TGG CTT 2229 
His He Val Val Val Val Val Ser He Val Gly Leu Phe Ser Trp Leu 
610 615 620 625 

TAT AGC GGG TTA TCT GTT TTC GCA AAA TTT CAC TCG GAT TCG CAA TAT 2277 
Tyr Ser Gly Leu Ser Val Phe Ala Lys Phe His Ser Asp Ser Gin Tyr 

630 635 640 

CCT GAG GCG CCG TTT ATA GAG CAG CAC AAT CAT TTG GAA AGA TTA AGC 2325 
Pro Glu Ala Pro Phe He Glu Gin His Asn His Leu Glu Arg Leu Ser 

645 650 655 

GCC AAC CAG ACG GGG TAT TTG ACT CCG AGG GCC AAT AAA GCG GTC AAT 2373 
Ala Asn Gin Thr Gly Tyr Leu Thr Pro Arg Ala Asn Lys Ala Val Asn 

660 665 670 

TTG GTG GTG AAG GTG TCT AGT AGC ACG CCG CGG CCG AAA AAG GAC AAT 2421 
Leu Val Val Lys Val Ser Ser Ser Thr Pro Arg Pro Lys Lys Asp Asn 



675 

CTC GAT GTC AGC AAA GAC 
Leu Asp Val Ser Lys Asp 
690 * 695 
AAA ATC AAG AAG ACT TAC 
Lys He Lys Lys Thr Tyr 
710 



680 685 
TTG AAC ATT GCG AGT GAC 
Leu Asn He Ala Ser Asp 
700 

ATT TAGTGCGACT TTTT 
He 



GGG ACT TTG CAA 2469 
Gly Thr Leu Gin 
705 

2504 



(2) INFORMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 712 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 
Met Val Val Lys He Leu Val Tro Ser He Cys Leu He Ala Leu Cys 

15 10 15 

His Ala Trp Met Pro Asp Ser Ser Ser Lys Leu lie Asn His Phe Lys 

20 25 30 

Ser Val Glu Ser Lys Ser Phe Thr Gly Asn Ala Thr Phe Pro Asp His 

35 ~ 40 45 

Phe He Val Leu Asn Gin Asp Glu Thr Ser He Leu Val Gly Gly Arg 

50 55 60 

Asn Arg Val Tyr Asn Leu Ser He Phe Asp Leu Ser Glu Arg Lys Gly 
M* 65 ~ " 70 75 80 

□ Gly Arg He Asp Trp Pro Ser Ser Asp Ala His Gly Gin Leu Cys He 
H 85 90 95 

5 Leu Lys Gly Lys Thr Asp Asp Asp Cys Gin Asn Tyr He Arg He Leu 

^ 100 105 110 

N Tyr Ser Ser Glu Pro Gly Lys Leu Val He Cys Gly Thr Asn Ser Tyr 

Si 115 120 ~ 125 

I =j Lys Pro Leu Cys Arg Thr Tyr Ala Phe Lys Glu Gly Lys Tyr Leu Val 

m 130 ^ 135 140 

! '^Glu Lys Glu Val Glu Gly He Gly Leu Cys Pro Tyr Asn Pro Glu His 

1 145 150 155 160 

□ Asn Ser Thr Ser Val Ser Tyr Asn Gly Gin Leu Phe Ser Ala Thr Val 
fy 165 170 175 
riAla Asp Phe Ser Gly Gly Asp Pro Leu He Tyr Arg Glu Pro Gin Arg 
C " 180 185 190 

% Thr Glu Leu Ser Asp Leu Lys Gin Leu Asn Ala Pro Asn Phe Val Asn 
J 195 200 205 

Hi Ser Val Ala Tyr Gly Asp Tyr He Phe Phe Phe Tyr Arg Glu Thr Ala 
210 215 220 

Val Glu Tyr Met Asn Cys Gly Lys Val He Tyr Ser Arg Val Ala Arg 
225 ' 230 235 240 

Val Cys Lys Asp Asp Lys Gly Gly Pro His Gin Ser Arg Asp Arg Trp 

245 250 255 

Thr Ser Phe Leu Lys Ala Arg Leu Asn Cys Ser He Pro Gly Glu Tyr 

260 265 270 

Pro Phe Tyr Phe Asp Glu He Gin Ser Thr Ser Asp He Val Glu Gly 

275 280 285 

Arg Tyr Asn Ser Asp Asp Ser Lys Lys He He Tyr Gly He Leu Thr 

290 295 300 

Thr Pro Val Asn Ala He Gly Gly Ser Ala He Cys Ala Tyr Gin Met 
305 310 315 320 

Ala Asp He Leu Arg Val Phe Glu Gly Ser Phe Lys His Gin Glu Thr 

325 330 335 

He Asn Ser Asn Trp Leu Pro Val Pro Gin Asn Leu Val Pro Glu Pro 

340 345 350 

Arg Pro Gly Gin Cys Val Arg Astd Ser Arg He Leu Pro Asp Lys Asn 

355 360 ~ 365 

Val Asn Phe He Lys Thr His Ser Leu Met Glu Aso Val Pro Ala Leu 

370 375 380 

Phe Gly Lys Pro Val Leu Val Arg Val Ser Leu Gin Tyr Arg Phe Thr 



4 



385 




390 








395 400 


Ala 


lie 

X X, C 


Thr Val As*d Pro 

VOX iiiJ k-' £ X i»J 


Gin 


Val 


Lys 


Thr He Asn Asn Gin Tyr Leu 






405 






410 415 


A en 


val 


T.pti Tvr Tip Glv 
ut3 Li. 1. y 1. 11c uijr 


Thr 


A^D 


Asp 


Glv Lvs Val Leu Lys Ala Val 




420 






425 


430 




lie* 


Pro TiVQ Arn Hi<3 


Ala 


Lys 


Ala 


Leu Leu Tyr Arg Lys Tyr Arg 






435 




440 




445 


Thy 




Val Hi«? Pro His 


Gly 


Ala 


Pro 


Val Lvs Gin Leu Lvs He Ala 




450 




455 






460 


Pro 


Glv 
01 y 


Tvr* Glv Lvs Val 


Val 


Val 


Val 


Gly Lys Asp Glu He Arg Leu 


465 


470 








475 * 480 


Ala 


Asn 


Leu Asn His Cys 


Ala 


Ser 


Lys 


Thr Arg Cys Lys Asp Cys Val 






485 








490 495 


Glu 


Leu 


Gin Asp Pro His 


Cvs 


Ala 


Trp 


Asp Ala Lys Gin Asn Leu Cys 






500 






505 


510 


Val 


Ser 


lie Asp Thr Val 


Thr 


Ser 


Tyr 


Arg Phe Leu He Gin Asp Val 






515 




520 




525 


Val 


Arc 


Glv Asn Aso Asn 


Lvs 


Cvs 


Trp 


Ser Pro Gin Thr Asp Lys Lys 




530 




535 






540 


Thr 


Val 


lie Lvs Asn Lvs 


Pro 


Ser 


Glu 


Val Glu Asn Glu He Thr Asn 


545 




550 








555 560 


Ser 


lie 


Asd Glu Lvs As*D 


Leu 


Asp 


Ser 


Ser Asp Pro Leu He Lys Thr 






565 








570 * 575 


Glv 


Leu 


Aso Asd Asd Ser 


Asp 


Cvs 


Asd 


Pro Val Ser Glu Asn Ser He 






580 






585 


590 


^* Glv 


Glv 


rvg Ala Val Arcr 


Gin 


Gin 


Leu 


Val He Tyr Thr Ala Gly Thr 


595 

w «s «j 




600 




605 




nxo 


Tip T/a 1 Va 1 Va 1 
xXc veil vol veil 


Val 

V G 1 


Val 

vax 


Ser 


He Val Glv Leu Phe Ser Tro 




610 




615 






620 




±yx7 


uCi. wl jr JJCU *_?CX 


Val 


Phe 


Ala 


Lys Phe His Ser Asp Ser Gin 


. O X* J 


630 








635 640 


s Tyr 


Dm 


ulli nla ir J. (J XT11C 


Tip 

11c 


Glu 

VJX LX 


Gin 


His Asn His Leu Glu Arcr Leu 




645 








650 655 


Hi = Car 


Ala 


Zlesn d"[ y\ TTiT" Glv 


Tvr 

xyi 


Leu 


Thr 


Pro Arg Ala Asn Lys Ala Val 






660 




665 


670 


p|Asn 


Leu 


Val Val Lys Val 


Ser 


Ser 


Ser 


Thr Pro Arg Pro Lys Lys Asp 






675 




680 




685 


i ^Asn 


Leu 


Asp Val Ser Lys 


Asp 


Leu 


Asn 


He Ala Ser Asp Gly Thr Leu 




690 


695 






700 


JSGln 


Lys 


lie Lys Lys Thr 


Tyr 


He 






Q705 




710 










ill {2 ) 


INFORMATION FOR SEQ 


ID NO: 65: 





(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 369 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: CDNA 
(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1. .369 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 
ATG ATT TAT TTA TAC ACG GCG GAT AAC GTA ATT CCA AAA GAT GGT TTA 48 
Met He Tyr Leu Tyr Thr Ala Asp Asn Val He Pro Lys Asp Gly Leu 

15 10 15 

CAA GGA GCA TTT GTC GAT AAA GAC GGT ACT TAT GAC AAA GTT TAC ATT 96 
Gin Gly Ala Phe Val Asp Lys Asp Gly Thr Tyr Asp Lys Val Tyr He 

20 25 30 

CTT TTC ACT GTT ACT ATC GGC TCA AAG AGA ATT GTT AAA ATT CCG TAT 144 
Leu Phe Thr Val Thr He Gly Ser Lys Arg lie Val Lys He Pro Tyr 

35 40 45 

ATA GCA CAA ATG TGC TTA AAC GAC GAA TGT GGT CCA TCA TCA TTG TCT 192 
He Ala Gin Met Cys Leu Asn Asp Glu Cys Gly Pro Ser Ser Leu Ser 



i 





50 










55 






AGT 


CAT 


AGA 


TGG 


TCG 


ACG 


TTG 


CTC 


AAA 


Ser 


His 


Arcr 




Ser 


Thr 


Leu 


Leu 


Lys 


65 








70 








GAC 


GGA 


AGA 


AGT 


TAT 


AGT 


CAA 


ATT 


AAT 


Asp 


Glv 


Arcr 


Ser* 


Tvr 
85 


Ser 


Gin 


He 


Asn 


ATA 


ATG 


ATA 


CGA 


TAC 


TAT 


ATG 


TAT 


TCT 


He 


Met 


He 


Arg 
100 


Tyr 


Tyr 


Met 


Tyr 


Ser 
105 


CGC 


ATT 


ATG 


TAC 


CTA 


TTC 


TAT 


GAA 


TAC 


Arg 


He 


Met 
115 


Tyr 


Leu 


Phe 


Tyr 


Glu 
120 


Tyr 



60 

GTC GAA TTA GAA TGT GAC ATC 240 
Val Glu Leu Glu Cys Asp lie 
75 80 
CAT TCT AAA ACT ATA AAA CAG 288 
His Ser Lys Thr He Lys Gin 

90 95 
TTG ATA GTC CTT TTC CAA GTC 336 
Leu He Val Leu Phe Gin Val 
110 

CAT TAA 369 
His 



(2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 122 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

Met He Tyr Leu Tyr Thr Ala Asp Asn Val He Pro Lys Asp Gly Leu 
15 10 15 

Gin Gly Ala Phe Val Asp Lys Asp Gly Thr Tyr Asp Lys Val Tyr He 
U 20 25 30 

ULeu Phe Thr Val Thr lie Gly Ser Lys Arg lie Val Lys lie Pro Tyr 
!f 35 40 45 

yile Ala Gin Met Cys Leu Asn Asp Glu Cys Gly Pro Ser Ser Leu Ser 
ATI 50 55 60 

Si Ser His Arg Trp Ser Thr Leu Leu Lys Val Glu Leu Glu Cys Asp He 
m 65 " " 70 75 80 

flUsp Gly Arg Ser Tyr Ser Gin lie Asn His Ser Lys Thr He Lys Gin 
yy 4 * 35 90 95 

III He Met He Arg Tyr Tyr Met Tyr Ser Leu He Val Leu Phe Gin Val 
b 100 105 HO 

rtArg He Met Tyr Leu Phe Tyr Glu Tyr His 

fU 115 120 

5 (2) INFORMATION FOR SEQ ID NO: 67: 

(i) SEQUENCE CHARACTERISTICS: 
□ (A) LENGTH: 6 amino acids 

m (B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67: 
Asp Cys Gin Asn Tyr He 
1 5 

(2) INFORMATION FOR SEQ ID NO:68: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label- SEQ68 

/note- "Xaa denotes N or G at residue #4; and A or S 
at residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 
Cys Gly Thr Xaa Xaa Xaa Xaa Pro 



1 



5 



(2) INFORMATION FOR SEQ ID NO: 69: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(XX) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ69 

/note* "Xaa denotes S or C at residue #3" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 
Gly Xaa Xaa Pro Tyr Asp Pro 
1 5 



(2) INFORMATION FOR SEQ ID NO: 70: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

m (A) NAME/KEY: Peptide 

7; (B) LOCATION: 1..7 

J? (D) OTHER INFORMATION: /label** SEQ70 

L i" /note* "Xaa denotes V, N or A" 

UJ (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 
Leu Tyr Ser Gly Thr Xaa Ala 
1 5 



3 



^(2) INFORMATION FOR SEQ ID NO: 71: 



11 



(i) SEQUENCE CHARACTERISTICS: 
Q (A) LENGTH: 7 amino acids 

j* (B) TYPE: amino acid 

S (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 
Leu Asn Ala Pro Asn Phe Val 
1 5 



' is 



(2) INFORMATION FOR SEQ ID NO: 72: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ72 
/note* "Xaa denotes V or I" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 
Arg Xaa Ala Arg Val Cys Lys 

(2) INFORMATION FOR SEQ ID NO: 73: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 



(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION: 1..9 

(D) OTHER INFORMATION: /label- SEQ73 

/note- "Xaa denotes T or A at residue #2; T or S 
at residue #3; F or Y at residue #4; and A or S at 
residue #7" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 
Trp Xaa Xaa Xaa Leu Lys Xaa Arg Leu 
1 5 

INFORMATION FOR SEQ ID NO: 74: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..9 

(D) OTHER INFORMATION: /label- SEQ74 
/note= M Xaa denotes N or D" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 
Pro Phe Tyr Phe Xaa Glu lie Gin Ser 
1 5 

INFORMATION FOR SEQ ID NO: 75: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION: 1. .7 

(D) OTHER INFORMATION: /label- SEQ75 

/note- "Xaa denotes F or Y at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 
Gly Ser Ala Val Cys Xaa Xaa 
1 * 5 

(2) INFORMATION FOR SEQ ID NO: 76: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ7 6 

/note- "Xaa denotes P or A at residue #6" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76: 
Asn Ser Asn Tro Leu Xaa Val 
1 5 



(2) INFORMATION FOR SEQ ID NO: 77: 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY : Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label- SEQ77 

/note- "Xaa denotes E or D at residue #2; T, Q or S 
at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 
Pro Xaa Pro Arg Pro Gly Xaa Cys 
1 5 

(2) INFORMATION FOR SEQ ID NO: 78: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ78 
/note= "Xaa denotes A or G" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:78: 

Asp Pro Tyr Cys Xaa Trp Asp 



« (2) INFORMATION FOR SEQ ID NO: 79: 
; : (i) SEQUENCE CHARACTERISTICS: 

4 (A) LENGTH: 7 amino acids 

J (B) TYPE: amino acid 

(C) STRANDEDNESS: single 
3 (D) TOPOLOGY: linear 

ft (ii) MOLECULE TYPE: peptide 

If (ix) FEATURE: 

J (A) NAME/KEY: Peptide 

I (B) LOCATION: 1..7 

* (D) OTHER INFORMATION: /label* SEQ79 

.1 /note* "Xaa denotes N or G at residue #4; A or S at 

J residue #5; Y, F, H or G at residue #6; and K, R, H, N or 

Q at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79: 
Cys Gly Thr Xaa Xaa Xaa Xaa 
1 ' 5 

(2) INFORMATION FOR SEQ ID NO: 80: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY : Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ80 

/note- "Xaa denotes N or G at residue #4; A, S or N 
at residue #5; Y, F or H at residue #6; and K, R, H, N or 
Q at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80: 



Cys Gly Thr Xaa Xaa Xaa Xaa 
1 ~ 5 



(2) INFORMATION FOR SEQ ID NO: 81: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE; 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .8 

(D) OTHER INFORMATION: /label- SEQ81 

/note- "Xaa denotes N or G at residue #4; and A or S 
at residue #5" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81: 
Cys Gly Thr Xaa Xaa Xaa Xaa Pro 
1 " 5 

(2) INFORMATION FOR SEQ ID NO: 82: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

U (C) STRANDEDNESS: single 

U (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

□ (ix) FEATURE: 

y! (A) NAME/ KEY: Peptide 

%j (B) LOCATION: 1. .7 

^ (D) OTHER INFORMATION: /label- SEQ82 

l f* /note- "Xaa denotes K, F or Y at residue #2; F or Y 

UJ at residue #4; F, Y, I or L at residue #5; F, Y or I at 

f|l residue #6; and F or Y at residue #7" 

B ' (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 

f** Asp Xaa Val Xaa Xaa Xaa Xaa 

2t 1 5 

□ (2) INFORMATION FOR SEQ ID NO: 83: 
£ (i) SEQUENCE CHARACTERISTICS: 
H (A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 
lu (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE : peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .8 

(D) OTHER INFORMATION: /label- SEQ 8 3 

/note- "Xaa denotes V or I at residue #1; F or Y 

at residue #2; F, Y or L at residue #3; F, Y, I or L at 

residue #4; R or T at residue #6; and T or N at residue 

#8" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83: 
Xaa Xaa Xaa Xaa Phe Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 84: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 



(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label= SEQ84 

/note= "Xaa denotes V or I at residue #1; F or Y 
at residue #2; F, Y, I or L at residue #3; F, Y or I at 
residue #4; R or T at residue #6; and T or N at residue 

#8" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84: 
Xaa Xaa Xaa Xaa Phe Xaa Xaa Xaa 
1 5 

INFORMATION FOR SEQ ID NO: 85: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

( C) STRANDEDNESS : s ingl e 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .8 

(D) OTHER INFORMATION: /label- SEQ85 

/note* "Xaa denotes V or I at residue #1; F or Y 
at residue #2; F, Y, I or L at residue #3; F, Y, I or L at 
residue #4; and T or N at residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85: 
Xaa Xaa Xaa Xaa Phe Arg Xaa Xaa 
1 5 

INFORMATION FOR SEQ ID NO: 86: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

( C) STRANDEDNESS : S ingl e 

( D ) TOPOLOGY : 1 inear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. .8 

(D) OTHER INFORMATION: /label- SEQ86 

/note= "Xaa denotes V or I at residue #1; F or Y 
at residue #2; F, Y or L at residue #3; F, Y, I or L at 
residue #4; F or Y at residue #5, R or T at residue #6, E, 
D or V at residue #7; and T or N at residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 87: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY : Peptide 

(B) LOCATION: 1. .7 

(D) OTHER INFORMATION: / label = SEQ87 

/note- "Xaa denotes R, K or N at residue #1; T or A 
at residue #3; T, A or S at residue #4; F, Y or L at 
residue #5; and K or R at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87: 




Xaa Trp xaa Xaa Xaa Leu Xaa 
1 " 5 

(2) INFORMATION FOR SEQ ID NO: 88: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME /KEY : Peptide 

(B) LOCATION: 1. .9 

(D) OTHER INFORMATION: /label- SEQ88 

/note= "Xaa denotes T or A at residue #2; T, A or S 
at residue #3; F, Y or L at residue #4; A, S, V, I or L at 
residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 
Trp Xaa Xaa Xaa Leu Lys Xaa Xaa Leu 
1 5 

INFORMATION FOR SEQ ID NO: 89: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..9 

(D) OTHER INFORMATION: /label = SEQ8 9 

/note* "Xaa denotes T, A or S at residue #2; T, A or S 
at residue #3; F, Y or L at residue #4; A, S, I or L at 
residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89: 
Trp Xaa Xaa Xaa Leu Lys Xaa Xaa Leu 
1 5 

Jr (2) INFORMATION FOR SEQ ID NO: 90: 
?~ (i) SEQUENCE CHARACTERISTICS: 

!:! (A) LENGTH: 11 amino acids 

^ (B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 . . 11 

(D) OTHER INFORMATION: / label = SEQ 90 

/note* "Xaa denotes T or A at residue #2; and T, A or S 
at residue $3" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90: 
Trp Xaa Xaa Xaa Leu Lys Xaa Xaa Leu Xaa Cys 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 91: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 




(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. .9 

(D) OTHER INFORMATION: /label- SEQ91 

/note= "Xaa denotes V, L or I at residue #1" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91: 
Xaa Pro Xaa Pro Arg Pro Gly Xaa Cys 
1 5 

(2) INFORMATION FOR SEQ ID NO: 92: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

( C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label = SEQ92 

/note= "Xaa denotes K or Y at residue #2; F or Y 
at residue #4; F, Y or L at residue #5; F, Y, I or L at 
residue #6; and F or Y at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92: 
Asp Xaa Val Xaa Xaa Xaa Xaa 
1 5 

INFORMATION FOR SEQ ID NO: 93: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..7 

(D) OTHER INFORMATION: /label- SEQ93 

/note* "Xaa denotes K or Y at residue #2; F or Y 
at residue #4; F, Y, I or L at residue #5; F, Y or I at 
residue #6; and F or Y at residue #7" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93: 
Asp Xaa Val Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 94: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .8 

(D) OTHER INFORMATION: / label = SEQ94 

/note* "Xaa denotes V or I at residue #1; F, Y or L 
at residue #3; F, Y, I or L at residue #4; R or T at 
residue #6; and T or N at residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94: 

Xaa Tyr Xaa Xaa Phe Xaa Xaa Xaa 
1 5 




(2) 



INFORMATION FOR SEQ ID NO: 95: 
(i) SEQUENCE CHARACTERISTICS: 



r 



(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: / label = SEQ95 

/note* "Xaa denotes V or I at residue #1; F, Y, I or L 
at residue #3; F, Y or I at residue #4; R or T at 
residue #6; and T or N at residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ It) NO: 95: 
Xaa Tyr Xaa Xaa Phe Xaa Xaa Xaa 
1 ~ 5 

(2) INFORMATION FOR SEQ ID NO: 96: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label= SEQ 9 6 

/note- "Xaa denotes V or I at residue #1; F, Y, I or L 
at residue #3; F, Y, I or L at residue #4; and T or N at 
residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96: 
Xaa Tyr Xaa Xaa Phe Arg Xaa Xaa 
1 " 5 

(2) INFORMATION FOR SEQ ID NO: 97: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
U (D) TOPOLOGY: linear 

HF (ii) MOLECULE TYPE: peptide 

□ (ix) FEATURE: 

m (A) NAME/KEY: Peptide 

'* (B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label - SEQ97 

/note* "Xaa denotes F or Y at residue #2; F, Y or L 
at residue #3; F, Y, I or L at residue #4; F or Y at 
residue #5; R or T at residue #6; E, D, or V at residue 
#7; and T or N at residue #8" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97: 
Val Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
1 5 



(2) INFORMATION FOR SEQ ID NO: 98: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1..8 

(D) OTHER INFORMATION: /label - SEQ98 



/note- "Xaa denotes F or Y at residue #2; F, Y, I or L 
at residue #3; F, Y or I at residue #4; F or Y at 
residue #5; R or T at residue #6/ E, D, or V at residue 
#7; and T or N at residue #8" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 98: 
Val Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 99: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: . . 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. .8 

(D) OTHER INFORMATION: /label= SEQ99 

/note= "Xaa denotes F or Y at residue #2; F, Y, I or L 
at residue #3; F, Y, I or L at residue #4; F or Y at 
residue #5; E, D, or V at residue #7; and T or N at residue #8" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99: 
Val Xaa Xaa Xaa Xaa Arg Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 100 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .8 

(D) OTHER INFORMATION: /label= SEQ100 

/note= "Xaa denotes F or Y at residue #2; F, Y, I or L 
at residue #3; F, Y, I or L at residue #4; F or Y at 
residue #5; R or T at residue #6; E, D, or V at residue 
#7; and T or N at residue #8" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100 
Val Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
1 5 



